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PREFACE

In 1976, Rand's Publications Department designed a short course in

effective expository writing, offered first to the research staff and

subsequently to all employees of the corporation. At the invitation of

the first instructor, I conducted a two-hour workshop ort the effective

use of tables in research reports.

My notes for that workshop were reproduced for the students and

have since circulated among the research and editorial staffs without

benefit of formal publication. In subsequent years, I tried several

times to generalize and polish the exposition and to assemble more

examples, but research commitments always intervened. In 1983, 1

finally found the time to complete the work in a form that serves both

as a general guide to the inexperienced and a reference for writers

facing specific formatting problems.

At different times, Donna Betancourt and Penny Post helped by

assembling exemplary material and improving the text. Gwen Shepherdson

and Rose-Marie Vigil prepared the final typescript.
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INTRODUCTION

---ATables have various uses. One is simply to store information in a

compact, readily accessible, and self-documented form. Another is to

persuade a reader that an argument presented in the text of an article,

report, or book is valid. Another--regrettably common in research

reports--is to demonstrate that the author has done a lot of work.

Tables often fail the storage function because critical elements of

data have been omitted, because the data are poorly labeled, or just

because they look untrustworthy. They often fail as evidence in support

of an argument for those same reasons and also because the reader can't

see the alleged pattern clearly. He needs help from the author both in

the text and in the design of the table.

This essay distills my- experience as a writer, editor, and

reader of research reports into a practical guide to table design. Its

advice is aimed primarily at authors--researchers who have assembled

data that they plan to use as evidence in a professional article,

research report, or book. The guide should also help professional

editors who often must advise authors how to improve their drafts

without fully understanding the import of the data offered.-.. ...

The essay stresses expositional purposes and devices for achieving

them rather than the more-or-less arbitrary typographical conventions

that must be observed by an author or an institution for consistency's

sake. For instance, I will explain what information should be in a

table title, and why; but will offer no explicit guidance on typefaces,

capitalization, or punctuation of table titles. The exemplary tables in

the main text and appendix reflect typographical conventions that are

widely used, but each research institution and publishing house has its

own stylebook for such matters.

While composing this essay, I realized that editors ("word people")

and statisticians ("number people") lack a common vocabulary for

discussing the presentation of data. I therefore compiled a glossary of

the key concepts, choosing names and definitions for them that I thought

would be intelligible to both groups even if not wholly satisfying to

either. Readers who encounter unfamiliar terms in the main text are

encouraged to consult that glossary (pp. 25-30) before proceeding.
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Finally, the appendix (pp. 31-80) contains 50 exemplary tables

drawn from my files. Each table was chosen to illustrate a workable

solution to some common problem of table design. There follows an index

to table features (pp. 81-8l2), so that an author or editor confronted by

a specific problem of table design can readily locate a helpful example.

WHERE TO START
Suppose that you are writing a report and have a sheaf of numbers

that bear on your subject. Your first question should be whether a

table is necessary.

If the evidence you need to support your argument can be boiled

down to three or four numbers, that many can easily be presented in a

paragraph of the text. Resort to a table (or figure) only if you want

to direct the reader's attention to a pattern in the data that is too

large or too complex to fit neatly into sentences. If you want to store

lots of information for permanent reference but don't need much of it

for your argument, try an appendix table.

One sees patterns in numbers by comparing them. The limit on

comparisons in paragraph form is that the numbers and their identifying

labels must be intermingled to make sense as sentences. If the labels

are complicated and especially if the labels themselves contain numbers,

it's easy to lose track of the pertinent comparisons. The following

examples are in order of increasing difficulty for the reader.

Example 1

Fifteen percent of the apartments in multiple dwellings

were vacant, as compared with 10 percent of the single-

family houses.

Example 2

Eleven percent of the apartments renting for less than

$75 monthly were vacant as compared with 10 percent of those

renting for between $75 and $149 and 8 percent of those

renting for $150 or more.
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Example 3

Ten percent of the buildings had 27 percent of all

vacancies, 20 percent of the buildings had 48 percent of all

vacancies, 30 percent of the buildings had 63 percent of all

vacancies, and 40 percent of the buildings had 72 percent of

all vacancies. The remaining vacancies--28 percent of the

total--were scattered among 60 percent of all buildings.

Example 3 in particular is a real challenge to the reader. He may

be quite satisfied to be told simply that

Vacancies were unevenly distributed among buildings. Although
the average was three vacancies per building, some had as many
as ten vacancies and 30 percent of the buildings had none.

But if you judge that he really needs the details to be persuaded, try a

text table.

TEXT TABLES

A text table makes comparisons easy on the eye and brain by

segregating the comparable numbers from their labels. But because the

table is placed naturally between paragraphs of text (or even within a

paragraph), the reader can easily assimilate its contents without

breaking away from the flow of your exposition. Hasty readers often

ignore full tables, relying on the text's summary of them. No one skips

a text table.

The other side of the coin is that a text table must be brief,

containing only a few rows and columns and very simple labels. The

preceding text can help by incorporating much of the labeling

information that would be needed for a full table, as in Example 4:

Example 4
Our sample of 273 buildings contained 1,876 dwellings,

of which 216 were vacant at the time of the survey. As
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shown below, the vacancies were unevenly distributed among

the buildings:

Vacancy Percent of Percent of

Rate (O) All Buildings All Vacancies

0 32 --

1-5 61 71

6-10 6 21

11+ 1 8

All buildings 100 100

Because they must follow the text that introduces them and cannot

be split between successive pages, text tables of more than a few rows

are likely to complicate page-formatting. And because they lack table

numbers or titles, text tables cannot be listed in a table of contents

or easily cross-referenced elsewhere in a long document.

One way to get the expository advantages of a text table without

these disadvantages is to include a more comprehensive or detailed

presentation of the same data in an appendix table that can be readily

located by the reader who is consulting your report as a reference.

FULLY FORMATTED TABLES

A full table is preferable to a text table whenever you judge that

the amount or complexity of information to be presented is so great that

a reader couldn't assimilate its contents at a glance and return to the

main text without losing the thread of the argument.

When you choose a full table for presenting data, the text should

call it to the reader's attention when its contents first become

relevant to your argument. Since the table is readily available for the

reader's inspection, it isn't necessary to describe it. Instead, tell

the reader what conclusions you draw from the data and why. If he's

skeptical, he can look for himself.
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To me, the dullest of expositions are those that paraphrase the

title, stub entries, and column heads, and repeat most of the data in

the accompanying table (see Example 5). Usually this happens because

the author really hasn't learned much from the table but feels that

there ought to be some text between that table and the next. If you

can't find a clear message in a table, leave it out.

Example 5

Table 16 shows the distribution of rental housing units

in Brown County by monthly gross rent and number of rooms

per unit. The median rent for each size of unit, shown at

the bottom of the table, increases from $76 for one room to

$89 for two rooms, $107 for three rooms, and so on up to

$196 for six rooms. The interesting feature of the table is

that the median rent increases faster than does unit size,

indicating a rising marginal cost per room: $13 for the

second room, $18 for the third room, $26 for the fourth

room, $28 for the fifth, and $35 for the sixth room.

.............................................................

Example 5 does have a message: Contrary to the author's

expectations, the marginal cost per room rises as unit size increases.

But most of the text is obviously redundant with the table (riot shown

here) and most of the table is superfluous. ,'he only entries that are

used to make his point are the median rents at the bottom of the table.

Example 6 would have served better:

Example 6

Gross rents in Brown County increase with size of

dwelling. Surprisingly, the marginal rent per room rises

instead of falling as the number of rooms increases beyond

one:
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Number of Median Monthly Marginal Rent

Rooms Gross Rent () per Room()

1 76 - -

2 89 13

3 107 18

4 133 26

5 161 28

6 196 35

Note in this example that the third column is the one that carries

the author's message. The second column is there only to make the

reader feel at home with the data. He can easily judge whether the

median rents for these dwellings correspond with those he knows of from

other sources; and if he is uncertain what the author meant by "marginal

rent," he can check the derivations of entries in the third column.

Those kinds of subtle assistance to the reader add to a table's

persuasiveness.

In Example 6 we retreated from a full table to a text table.

That's often a good idea. But let's get back to the problems of

formatting full tables.

FORMATTING A FULL TABLE

First, formatting is a lot of work. The author himself often

doesn't see a message in the data until he's tried one or more layouts.

Once you've decided what the message is to be, you can decide which

numbers you need to make your point. Then, you must lay out those

numbers so that the appropriate comparisons are obvious to the hurrying

eye.

For me, what follows is a lot of tinkering with the details of the

table. The table is usually an array of data to be fit onto a page that

is 8.5 x 11 inches, or even smaller. Which elements should form rows,

which columns, and in what order? What auxiliary entries, not essential
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to the main message, will add to the table's persuasiveness? How can I

balance readability with precision in the stub entries and column heads?

Are the labels consistent with the language of the text and the labels

of related tables in the same report? Even when no further computations

are needed, I seldom achieve an adequate layout in less than three

trials and often tinker for an hour with the title, stub entries, column

headings, and footnotes.

I strongly recommend laying out tables on quarter-inch grid paper,

complete with column rules, labels, and notes, as in Example 7. It

forces you to think through the details rathe,; than leaving them to your

typist's imagination. Even the most skillful typist can't interpolate

information that's missing; and, not being familiar with the table's

message, can't reformat to make the message clear. What typists can do--

usually very well--is to translate manuscript spacing into typewriter

spacing and give tables a professional polish that will redound to your

credit. They are entitled to your help.

Since the invention of typewriters with readily changeable type

faces, one has more typographical freedom than formerly. I use italics

for centered stub items, footnote markers, and titles of source

materials. To help my typist, I use red pencil for italics, black for

roman. Also, it's useful to learn the conventions for capital and lower-

case type in table titles,' stub entries, etc. Apply them clearly in

your manuscript to save headaches for You, your typist, and your editor.

Although the typewriter is rapidly giving way to the electronic

wordprocessor for preparing text, even today few wordprocessing systems

(and fewer operators) are capable of producing tables that are tightly

formatted and typographically inviting. I expect that the

wordprocessor 's capabilities for tabular presentation will soon outstrip

the typewriter's, but the interaction between author and keyboard

operator will not be much altered unless the entire process of document

production is shifted to the author himself. In that event, table

entries can be moved directly from magnetic storage into their proper

places in the table, without an intervening manuscript. But table

layout will remain a problem to be solved by trial and error, whether on

a video screen or on paper.
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Example 7
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ELEMENTS OF A FULL TABLE

A full table has three main elements: the data, its identifying

labels, and its credentials. Your job is to combine these into an

easily readable and persuasive format. There are many good ways to

treat each element; what counts is the overall effect. Below, I offer

some tactical hints and warnings for the manipulation of each element.

The appendix to this guide contains examples of at least one solution

for each of the most common problems.

Organizing and Simplifying Data

The basic principle of tabulation is that numbers that are to be

compared should be adjacent. For up to six numbers, horizontal

comparisons are easiest; for seven or more, vertical comparisons have an

edge. (Sometimes your purpose requires both.) Also, the dimensions of

your page are important; an extra row in a table usually requires

considerably less space than an extra column.

The more numbers to be compared, the fewer digits each should have.

Don't hesitate to round off even though your computer output or desk

calculator gives you accuracy to the fifth decimal place. If your

message depends on the exact values of lower-order digits, it's probably

too subtle to be persuasive anyway. If you want your reader to look at

the higher-order digits, show him those only.' Rescale sets of large or

small numbers to get rid of trailing or leading zeros.

There's much to be gained by transformations of raw data. If your

message hinges on the relative sizes of two or more numbers, transform

them to percentages or ratios (index numbers). If you save the reader

work, he'll reward you by greater comprehension. But some authors are

too helpful, doubling every row and column of data with corresponding

percentages. The reader must then skip rows or columns to make

appropriate comparisons. Consider whether he wouldn't be better served

by one or the other--perhaps percentages, with row or column marginals

of absolute numbers.

1 The counterpoise to this advice comes under the heading of data
credentials. See below, p. 22.
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Null and repetitive entries often pose problems. If a row or

column has only one or two nonzero entries or if all its entries are

identical, consider omitting that row or column (or combining it with

its neighbor) and providing the information in a footnote. Be careful

to distinguish a known zero, "not applicable," and "applicable but not

available." There are various conventions for each, and the reader

shouldn't have to guess which conventions you use.

Minus signs are another headache, partly because they tend to get

lost in trariscription. Emphiasize them in your draft.

Finally, chock your nij.wvbors. It's easy to make errors in

calculations or transcriptions. If you give your typist a correct

table, it's reasonable to hold him responsible for transcribing it

correctly. But even so, I advise you to proofread and audit the

typescript. It's embarrassing to have someone point out egregious

errors in a published table, and by then you will probably have thrown

out the worksheets that would make correction easy.

Labeling the Data

Once you've solved the basic layout of rows and columns, your next

problem is labeling the entries. In a well-labeled table, the reader

can interpret each entry without further assistance. Since so many

different kinds of data can be tabulated, it's not possible to offer a

comprehensive guide to labeling, but four kinds of information are

usually needed to interpret an entry:

* The attribute that is measured.

" The unit of account.

" The population or set to which the attribute pertains.

" The subset to which the entry pertains.

The problem is to reduce all this information to a minimum of words so

that it will fit neatly into the space available and leave the reader

with time to ponder the entries rather than the labels.
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There are three possible places in the table where this information

can be presented: the title, the stub items and column heads, and the

keyed notes at the bottom. Use these resources selectively to support

each other and to guide, readers to the depth of information they need.

As you move trom one La the next, get increas ingly spec ific rather than

just repeating.

Table Titles. Like a book's title or a newspaper headline, a table

title should contain enough information so that the reader can decide

whether to linger or pass on. A short title is preferable. It doesn't

have to tell the whole story, only enough to distinguish the table from

others in the report.

Try always to lead the title i- ith the name of the attribute that is

measured in the table. That's the first screen that the reader would

normally use in di relct ing his further attention. Cross-classifications

come second, population dei initions come last. le I oiw is a hd example;

imagine yourself trying to sort out the information you need from a

glance at:

Example 8

BRO WN COUNTY RENTERS IN 1974, CI,ASS IFIEl) BY Ht)USEIIOLD ]NCO-IE

IN 1980 I)OLLARS, AGE 01' IEAI), IAR ITAI, STATUS, AND PRESENCE

OF CIIIIA)REN, ANT) MONTHLY CONTRACT RENT A\) t'TII,ITY EXPENSES

Example 9, below, is hotter, though still wordy. This title first

identifies the attribute that. is measured (housing exiellso s); tholl the

population subsets to which ltle entries perta in i income categories ,11ad

life-cycle stages); and finallv, the population its, If (renter

households in Brown County, Wisconsin, in 1974). At this point, the

reader doesn't need to know the unit of account for housing expenses;

nor does he need details of the income and lite-cyche categories.
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Examiple 9

Ii~~ EXPEINSES,, BY I>n:AM) 1.1IV-CY(ME STAGE:

KI:NTFR bI;WSlEIltlDS I\ iii',N CulNIY , c NI S(,,bS IN, I1974

Depe-nd!in on cironteXt ,the1 dV t inl it, ion Of 1h- fl'POpo I at- ion g i vyou inl

lxainplf l y he overlv. NJ) I i (: tep T-r i~ ie i eot thaL k-as

eo tirel1 v 3boIut B rowni County in 1974, * he reade r conuld be trusted tO

infe r LlIo t your do toi oil bousing, expeis es we re t or B rowni Coun ty , :ind the

fol lowinlg would suiffic'e, as in Example 10.

Examiple 10

RENTER'S 11bPS IM EXPENHSS M' I NCDME

AND LIVE-CYCLE STAG;E

Finally, check other tables in the some report to be sure thait each

title is,; distinctive and ilses tho same laungnoge to describe l ike things.

For a long report, I find it usetul to type a list. Of the tabhle t itles,

then edit them for both dist ilct ivenoss and consistency. I t ,s

surprising how often I then notice unintended changes in terminology or

phrasing.

2 Accord ~ng to one tradition of table de sign, every taible s'hould he,

fully self-documented, so that if it were ripped ouit of context it Uo12]d
still make complete sense. I yve come iiicro iisingly to quest ion this
principle because it burdens all readers in the interest of an unlikely
oye ut.
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Stu b Items and Col unmn Heads. U TWIhe rede00r I lr Is I S n h! I i t ic t C L

tte table is abolut. thell stub items -ind colurm beads should eirvii 1, h~m

to jilit e rtt eve iv eit IV proc c l ieough fc o : var p' -s)'"?

qua I itf icat, ion is import ant. ; tOri' t lVive rbrde I I I Ibe I s It ii1 ;I' cimit i-

tllat could be relegated to nlotes atL the bott 0111 of the

The ;91S let t bits, to f o"IMIit Iid~ I I!., Ie o those thkIit '1"" I-ll v

onle 'Itt ri h to e un1  
ili th icOl11 Ii I c 'l -is- hlive the -wwe 1n il "f 1 aci 120l

rThen, th ii' iil (1111 11 tIeist doit'I i t 51Il)sot 1 5 ill(i p01111
1 

.1ti (1 oil " '11w

iiiilenls 101 int( "Ile st :1 m- S s) tt 1, il- '1 lig rI t;!0-' 1-: lii I t I o ty

i s (Ieofi I:o " us, th I i t t r IIt e L) I L tue s-s io I o f t11 s 111)- Is owl

inl Exawpte 11,

NotoI thi t totht tilitI .:! o l fwr 0 ii~.le or i thl

attrihuiltt ineal-Iine, biut tie t ' i- 11 i[111 1

expenises" fleconles 11 Ifri, to. i' - ' I 'l Fhii -s~

readlers;- blih t fov thiase l i '1,.s-t ni , z - i' t l f'- d- !ho

tlie ci boxls (11ofl~ the io 111111or"11)10 11s f ") re;(. 01i ,I 'iis. I

i t ll 7'- 3 iletiiise the elltult dIefl ii ;- (d ill "!I" ..... Ill 1, 0.

tile ieithlor , it is not I I vei t Yo 1 I I, Ii lv- :- Iv

jii igiiieii t-

TP101.i0e - hoxlje hkis ,oili fo-ra h it~1 i' I"

1 _IIIs" t IIey Ils I I < ,tvrIliIIo -o IIIl7 ,i( LII.Cl Ict I t

requ i I-e levss space, hiltt. they 'I re Iso oas le o r I o i !d 1,

ilII fortmat i011 Ipp I i (- il e t Io Iat I col I ituInoI ( ti'. exviripI 1 -,: -.

Stpo ri or boex, tile IIt 1101- 11'V iI it FOIOLe i t io r ii i 1 ( I !ose 1x 0- ',.

lie leof tmTos t. hexto-ol i r ihes te -4( oh " d) liol0l -0 , i ,,1 11,,

thii ait llir (tel eded oii conlteoxt t o keX\ 1 .1 11 t e I se ktil i t ho lIe1

d is cussed the s i grli if iclilceof C)t fe- ( V I- si t 1 ge iI I I 1i' i 1e

de f ined o'101(~,. preci so ty. But It. iii thaIt tilt, it-;T5 slueitoi -II let in1

Lhemsel 1ves mys tol rOU i - A niorm'.] I Ily 1 11t e I I i 4oiit I i l , o111( p i ,e

approximate Ihooriia-ies oi1 och1 c It egcry 'lii Ioillit sovt th pi' litto; eon ) tili'

items as stIccess ,:iv stages ill flollici Id clcimlns i t i ol -

3Thuep s tages We re riliiiiheredl t o re il forc t z 1 ide.) o f omn-cesil,

ord inar iIy , s till) i tems or cocI limits are iiliiiitieieiro Oil I v If I w Ilot 's miust

expla i 11compit ati oils ilivcIlv iiig tiel 114eo.g. ., "Co I (n=k'I C cI . I"').
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Example 11

Housing Expenses. by Income and iife-cycle Stage:
Renter Households in Brown County, Wisconsin, 1974

Avi- rtv- Mi l %lv t ro- Kt

I Ildi, r I t, Il - ill 'loti) A

S, Il 1 , ool 0 94 o[

., , 1, 9i 1 1 i ii

.. ' OIIH , 'I.'.."

I J,
I, J, r 1 'l h 14 1 .1 ;1 1'

q ,

,. t : i ' r - I ,I .j . I', I

,0 , - i . 'c i - L.: l ], l , I

-. . ! t n o " IIi,. " ,IInV I t I I - i, 1 1 ,T o , , I I II

' I ''ni I. l l~ l ~ , ,t1 ! r l *'I )I I ( I , [ 1 1 1*:: IT 1

I un I ~ Tc.r I .tctvtI w t.

Researchers1w Iho uIso s row . a customed tothe data-labelin
pi ol, t 1l 1,ob I l ?I-l !AL WIll r' P Z ., ib[i t ~ ' ;,l r t l

II i .r I , , , , I - ho I ,l 1 7, li I k': ' ;L , , n I " . I' ( % ' t;-

,1 , I u 'i o,1 to l ith I , " I,.,P I J I I k~, ltl o - o

I i l ilo - -o on ! I - w r t ,.o N I ] III A -i va I t ion - TIt ,1

Researchers who use computers grow accustomed to the data-labeling

conventions devised for computer programming, so have a regrettable

tendency to use the same conventions in their research reports. For

example, the computer label for "young single head, no children" is apt



to be something like "YGSGNO." Others may be more tolerant, but when I

encounter a table stub composed of such cryptic items, I look for

something else to read.

Most authors are better at designing columr heads thal table stubs,

probably because the boxlines in column heads help them subordinate

detailed labels below more general ories. In designing a table stub,

several devices can be used for emphasis and subordination: centered

headings, variant typefaces, indent-ition, and vertical spa-e or

horizontal rules between it(ems. Ex imple 12 displays most of thest

devices.

Example 12

Distribution of Rental Properties and Housing Units.
by Type of Property: Brown County, Wisconsin. 1973

Ntmhr r

IVr p ert t I ,, i I l., .l t',

... , ... , ~ rtl .grtt

'4 rnir. . .. ... , '

I unit, urn I,> -- ,h ,ha

'I i rt ,',fir.,I I ' -

rrb J i,r' ,,i , I.,

, I r Ir , I

k.... r ' r' .-

of iT -, r ," I r

WKIr F 1 0-11' 1 H V

' I IndI g r l I, t I*I -) .

, , , . 1g , .I I 1 1 "''rg ) T , ! I I gg

fit t " rit fIh ,' N i rl ' b. ' I I -A 1. i, r1 .i....' r jig0f .. ]l~ . ,t .... 1' - ( Mo l~a{), 1, il)r IJ) , ho- I.lll h -]W ~' ,,' ,v ll~
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Trables that compare different attributes of the same populat ion are

often hirder to format , ospec ia I ly i t Ci units of account vary. In

Example 13, the author had to choose between grouping first by attriblte

and grouping first by tenure. His choice emphasizes compari son.s between

owners and renters rather than hbe tween attributes. In fact , te Only

obvious reason for putting all three attributes in a single table is to

save space.

Example 13

Household Characteristics of Owners and Renters, by Life-cycle Stage:

Brown County, Wisconsin, 197-1

\nk,-ric, Xnnr lS,r- 'vI i r , iil! 'INiiin inl orn. t

'[In-. l:1 ii ., i'tik 4,l' i'-, i'r'111> iwk lit'rq * , .4nl- 'K,.n,.r-L intl

I , I : I I), ], h ,

no, 1,i I J.

i-iA, h-ldi t

-i. in: ll ,, l~l ,

. 1th ' h i ld r -: ?.r'I . ' ' . ' ,1 . , " 1 ,

inicWn. ,: 1 .0 1I . lii,
, n ui :: i< r ,' t i -- I ii.

NO I rln t r ih l 'l l t i ll? ,i ' . i, . .. I
tr ies ,'r{i tcil nil ininnink"- }in.-' n, i i n ni , p1 n, ,r I !' , ini on,, , . Iini'l'ipII alll ' lti 

"  
i t ' o! 'I I~', I

2.4n 0 r'ntenr iousiholdg win iri , Iin l nl i -i , ii 15 0,- - i 5 ,

)ati base tn.Xi iudt.n, .tlnnit 1- i1-ri,-nItl I Ii -i 110.tn-ni I 1iniint iII liiTn -ti ,
inn 1914; et t , [ tI l r 1 ,1 ni ie inn h 1,1-

----------------------------------------------
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Example 13 also nicely displays alternative treatments of attribute

and unit of account labels. The boxhead over the first two columns

manages to name both attribute and unit of account in one breath--the

best way. The second superior boxhead is unfortunately incomplete; the

reader must guess that age is measured in years. The third gives the

unit of account parenthetically.

In a multi-attribute table, it is much better to have each

attribute in a column rather than in a row. Entries that change in form

or in order of magnitude are hard to read vertically but not

horizontally. The row entries in Example 13 change in these respects;

Example 14 shows how they would look if transformed to column entries.

Example 14

1.26 1.26

1.68 1.68

35.3 or, even worse, 35.3

24.7 24.7

10,907 10,907

7,313 7,313

A third type of table shows distributions of a population total

among subsets defined by stub items and column heads, as in Example 15.

Here, the distributions are vertical percentages because a horizontal

layout would have required an excessive 14 columns. Note that the

auxiliary statistics given at the bottom of the table do not conform to

the main column labels--i.e., they are not percentages. This

awkwardness might have been avoided by reversing the axes of the table,

putting the auxiliary statistics in separately labeled columns instead

of rows. Because of the clumsiness of a 14-column table, the format

shown is the better alternative. Although the column heads are nicely
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Example 15

Distribution of Owner-occupied Housing Units by Market Value
by Number of Bedrooms: St. Joseph County,

Indiana, 1974

Percentage Distribution, by Number of
Bedrooms per Unit

"

Estimated All

Market Value ( 03 0 or 1 2 3 4 5+ Sizes

Under 5,000 5.0 2.3 1.2 .1 .2 1.5
5,000- q,999 14.3 13.9 5.6 6.9 12.0 9.0
10,000-14,999 37.1 11.9 11.0 17.R 5.6 19.4
15,OOO-19,999 14. 0 12.q 18.2 8.9 q.4 20.7

20,000-24,999 11.0 7.8 19.8 11.8 9.4 14.1
25,000-29,999 4.6 6.9 18.1 14.4 2.0 12.8
30,000-14,999 .7 1.2 10.8 4.1 9.9 h.3

35,000-19,(99 .9 .8 5.2 q.1 q.0 4.4

40,000-44,9q9 7.7 1.2 5.2 10.7 10.1 5.2
45,O00-49,999 1.9 .5 .1 ?.7 8.q 1.1
50,000 or more 2.5 .7 4.7 1 H.7 24.() 9.6

Total 100.3 103).0 1 00.0 100.0 10o.0 100.0

Number ot units 2,529 14,917 22,547 7,611 2,131 49,735
Median value ( 3 14.100 15, io 23,500 26,600 36,100 1q,9o

OURCE: Tahulat ions by 1IASI staff of records of the screening

survey for Site I1.
NOTE: Fst imates are based on a sample 2,564 -omplete and 59

incomplete records for owner-occuied housing units, together re-
presenting a population ol 44,7 ( such units. The population of
units represented hv incompl ete records has been allocated h% si?(e

of unit and market value within -samplinw St rata and subareas )f
the emountv. Pereounr.ni,,e, distributions mei' i,,v ; dd exact I o 1n00.0

hiecause rf rounlin .
The county total of ow leT-oc ipied h,, in , 13nits is estimated

to he 5, 183. Those .xcluded irom thi, tabul:tion are 1,400 mobile
homes and 7, 300( conventional imi

t
s for which survey information was

lack I ng.

Est imatd l bv resp,,ndnt.

Excludes unventilated bedrooms.

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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terse, the stub is needlessly clutLered. A better situb Iould have

abbreviated the items as shown in Example lo. In that example,

Example 16

Estimated 'larket

Value (SOO)

tUndr 5

5 -o

etc,

the boundaries of the value intervals are iriforrable from the first

item; in any case, such estimates are not accurate to the nearest

dollar, so precise boundaries (e.g., S14,999) are unimportant.

In tabular distributions, try to avoid interspersing subtotals

among the rows or columns. They confuse the logical flow of

comparisons. If subtotals are important, first give the detailed

distribution, then add rows or columns that condense the same

distribution into the desired subtotals. If that's clumsy, use

analytical breaks (e.g., skip a line following a row of subtotals) to

make the reader pause in his scnning.

Keyed Notes. Stub items and column heads should be brief. When

the entry that they define is too complex for brevity but the reader

should know the details, invent a short label for the stub item or

column head and explain it in a footnote.

Example 12, above, illustrates the problem and its solition. The

table shows distributions of rental properties and housing units by type

of property, but one of the columns is headed "Owner-Occupied." A

footnote keyed to that label explains how a rental housing unit can be

owner-occupied.
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Often, an analyst will modify reported data to correct biases or

make them comparable to other data he plans to use. The corrections may

be important, but not explicable in a word or two. The analyst can

invent a label for the corrected data (e.g., "Adjusted Gross Income" or

"Reverberation Index") and explain the label in a keyed footnote.

Nonconforming entries in a row or column should also be footnoted.

For instance, if the last entry in an annual time series is based on

data for the first six monuths, that fact can be explained in a footnote

keyed to that entry. A missing entry can be represented by a footnote

key, usually in parentheses; the note then explains why the entry is

missing (see Appendix Example A-18).

Persuasive Credentials

If you've persuaded the reader to look at your table with a

specific issue in mind and if you have formatted and labeled the data so

that ie understands utle comparisons you want him to make, you should get

his assent to your conclusions. But you can still lose a reader who

decides that your data are untrustworthy. Especially if he disapproves

of your conclusions, he's likely to seek this way out. So it's

important to supply your data with convincing credentials.

The most important credential is a clear account of where the

numbers came from and what happened to them along the way. Every table

should carry beneath it a source note that would enable the reader to

start where you did and work forward to where you came out. lie's not

likely to do so, but if he thinks you are concealing something by

vagueness, down goes your credibility.

There are standard forms for citing published sources of data.

However, .ipublished sources are more common in original research. If

the data are drawn from a well-defined file that you or your colleagues

created, give it a name and cite it as the source. If the file exists

in several versions, it's worth recording which one you used while it's

still fresh in your mind.

flow much of this information needs to be attached to the table

depends on context. A report on original research commonly has an

introductory section or an appendix that describes the data sources and
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how the data were manipulated. The table citation need only be specilic

enough to be understood in that context. Without that ki of biuk-

ground, you need to say more, either in the table or in thl adjicent text.

A second kind of credential explicitly qualifies the data's

interpretation or reliability. Consider the tollowing te1, -a3 note

that was attached to a distribution of owner-occupied hormes by !.iiket

value, similar to the table in Example 15:

Example 17

NOTE: Estimates are based on data from a sample of

2,541 housing units, including 371 for which market value

was not reported; the latter are distributed by value in the

pattern of other units of the same sizes. Entries exclude

an estimated 1,630 owner-occupied mobile homes. Distribu-

tions may not add exactly to totals because of roulndin,;.

The first sentence tells the sample sizes from which the distribution

was estimated, a general indicator of the reliability of individual

entries; it also notes some minor funny business with incomplete

records. The second sentence explains that a marginal category of

owner-occupied homes was excluded from the data. Finally, the third

sentence reassures the reader who may add a column and come out with a

total of 99.8 instead of 100.0. Altogether, the note should leave the

reader with the sense that the author is careful with numbers and

their interpretation, and is not afraid to reveal shortcuts he has

taken because he's confident that they are undamaging."

The general note attached to the table in Example 15 is both
wordier and less reassuring. If one works carefully through the qualifica-
tions, it appears that the distribution presented is based on sample data
pertaining to only two-thirds of the population ostensibly described. The
wordiness probably reflects the author's discomfort with this limitation.
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Depending on the nature of the data, there are other things you can

do to build credibility. One that helps the author avoid mistakes and

helps the su3picious reader to believe the data is to format

distributions so that each row or column can be checked for internal

consistency. For example, components should add to an explicitly given

total; to complete the account, you may need a category such as "Other,

unspecified." Showing the number of cases on which a percentage

distribution is based (as in Example 15) is another aid to credibility

and also gives the reader the information he would need to back-

transform the entries to their original unit of account.

For estimates based on sample data, it is customary to report

standard errors, confidence intervals, or significance tests. Put them

in the table if they are important, but try for a format in which the

pertinent comparisons between point estimates are not visually

obstructed by an intervening standard error (see appendix examples

indexed under "Reliability"). It may be adequate to say in the text or

table note that you have made the appropriate statistical tests and your

Conclusions survived them.

Rounding is a double-edged device. Referring once again to Example

15, notice that the columns are 11-interval distributions based on small

samples. 5 Reliability to one decimal place for each entry is manifestly

absurd. But rounding would create two problems. First, you would lose

closure; the components would not add to totals, so transcription errors

would be harder to catch. Second, back-transformations would not

reproduce the raw data well. I'ye never solved this problem to my

satisfaction.

Finally, general neatness counts for a good deal. Evidence of

sloppiness in small matters will lead most readers to suspect sloppiness

in large ones.

5 Since the average sampling weight is (55,208/2,541 = 21.7), the
estimated total of 2,053 units with 5+ bedrooms is probably based on no
more than 100 observations.
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PUTTING THE PIECES TOGETHER

Like a crossword puzzle, table design entails solving a number of

small problems, each solution imposing constraints on those to Coe. I

quite regularly find that an ingenious solution to one problem blocks

all reasonable solutions to the next. Then, it's back to Square One.

The best advice I can offer is to be prodigal with time and paper.

When you find halfway through a layout that it won't work, start over on

a fresh sheet of grid paper. And work in erasable pencil, not ink. A

draft table with extra columns squeezed in as aftertlinghts and l with

three layers of emendation to the labels usuallV contains ,rrors that

would be caught if you made a fresh copy, and will certainily .ou:fuse the

typist.

Those who like clear rules and universal principles may be

distressed by the amount of judgment entailed in designing a table.

There are fundamental purposes from which all tactics derive; they can

be summarized as follows:

" To persuade the reader to look at your table.

• To enable him to see in it the message or conclusion that you

draw from the data.

* To convince him that the data are trustworthy.

If you'll keep these purposes firmly ilL mind, your tables may fall

short of perfection, but they will never be disasters.



FRECED114G PAGE BIALW..IIT FlLM'D -

-25-

GLOSSARY

ARRAY. An ordered set of data, usually numbers. In tabular array,

the numbers are organized into rows and columns according to

some logical principle.

ATT'RIBUTE. A characteristic of a POPULATION that has a range

or set of possible values which collectively encompass all

members of the population. Examples: For a population of

persons, attributes include age, race, income, duration of

residence, reason for last move.

CELL. A position ini a tabular ARRAY. The entry in a particular

cell is defined by the corresponding STUB ITEM and COLUM'N

HEAD.

COLUMN HEAD. The topmost row or rows of a table, when used to

specify ATTRIBUTES, ATTRIBUTE VALUES, and UNITS OF ACCOUNT

pertaining to each column of table entries. SUPLRIDR heads

(or itspanners") extend across and apply to two or more columns;

their meaning is completed by INFERIOR heads that apply to

single columns. Heads may be numeric or alphabetic; their

domains (the columns to which they apply) are often indicated

by box rules (solid lines) dividing them.

CREDENTIALS. A general term for table features that enable the

reader to judge the reliability of the data presented. Cre-

dentials include the SOURCE NOTE; methodological material in

a GENERAL NOTE; some KEYED NOTES; supplementary information

given at the margins of a table, such as row or column totals

or sample sizes; and formal statistical measures of the relia-

bility of estimators, such as standard errors or significance

tests.
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DIMIENSIONALITY. A table's dimensionality is the number of dif-

ferent ATTRIBUTES used to assign population ELEMENTS to SUBSETS

of a NESTED DISTRIBUTION. Because paper has only two physical

dimensions, special graphic or formatting devices are needed to

show three or more dimensions. Examples of one dimension:

households by age of head; two dimensions: households cross-

class ified by age and race of head; three dimensions: house-

holds cross-classified by age of head, race of head, and dura-

tion of residence. PARALLEL DISTRIBUTIONS do not add dimensions

to a table.

DISTRIBUTION. The assignment of population ELEMENTS to SUBSETS;

mathematicians may call this process "partitioning a set.t"

Distributions may be either NESTED or PARALLEL. In a nested

distribution, population elements are assigned to subsets

defined by cross-classification of two or more attributes; in

parallel distributions, population elements are assigned to

subsets defined by values of one attribute, then reassigned

to subsets defined by values of another attribute. Example

of nested distributions: households cross-classified by age

and race of head. Example of parallel distribution: house-

holds classified by age of head; same households classified

by race of head.

ELEMENT. The smallest enumerated entity in a POPULATION. In a

NESTED DISTRIBUTION, each element must be assigned to one and

only one category of the distribution. Examples: household,

person, bottle of milk, dollar.

ENTRY. A datum reported in the body of a table; the POPULATION

SUBSET to which it applies and the ATTRIBUTE or ATTRIBUTE VALUE

it represents are specified by the corresponding STUB ITEM and

COLUMN HEAD. Table entries may be either numeric or alphabetic.

The position of an entry in a table is often called a CELL.
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FLOWCHART. An alternative to tabular format in which the relation-

ships between boxed entries is clarified by a network of arrows

or lines connecting them.

FULLY FORMATTED TABLE. An array of data that is fully equipped

with TITLE, LABELS, AND CREDENTIALS, so that it is virtually

self-explanatory. Small arrays are better treated as TEXT

TABLES.

GENERAL NOTE. Text placed at the bottom of a table that qualifies

all ENTRIES. General notes sometimes report supplementary

information such as sample sizes, explain calculations or

analytical methods, or define the POPULATION described in the

table.

HEADLINE. A brief text, usually in large type, placed above a table

to convey the table's main message. Headlines are effective in

informal documents in lieu of table titles, but the information

usually contained in a title must then be conveyed either in the

text or column heads.

KEYED NOTES. Text placed at the bottom of a table and keyed by

markers (usually asterisks, italic letters, or superscript

numerals) to specific STUB ITEMS, COLUMN HEADS, or ENTRIES.

The text qualifies the marked item. Keyed notes are usually listed

in the order in which the keys are encountered when the table is

read row by row.

LABELS. A general term for table features that explain the meaning

of table entries. It includes the STUB ITEMS and COLUMN HEADS

and KEYED NOTES that qualify them.

NONCONFORMING ENTRY. A table entry that is incorrectly defined by

the STUB ITEM and COLUMN HEAD, usually because its unit of account

differs from that of most entries in the table. Nonconforming
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ent ri es are 11, l rov 5.- iddod to prov ide sup tIlelnt,i v iiii or-

fiat i olI, such s i|. o 1, co 11 u e Ill(' d S or pilt I . i t or vo I Il I

di str ibtitoi 1 s , or st Illrd e -vo'-1 for 01-rtl , o ,-e tj.it,

NUll1 ENTRY. Symbols thait ident ifv tLbl, l it s eit,.,h llo I kl

to he zeros, ( b) rounidod to zero, (t I 'O5i ul, iz 1o0 but ilt

known, or (d) inappl ic( l e c u hec tie stilb 'I,1 toun, h, h d il hi

a lo, icallv iipos ible or 11 t i:ltt tt i. ,i . Y 1 1 (, I,:t Iyh I

1ho l Id be 1ised for oiC li coildi t ion , nlld t: r,. 1 '!: sl. 1 1ie< i

clear; for exzlliple, "NA" is imhi"Ilolls lol !t li l , * aot .\.i l-

able . The best prict ice iS Lo i W.e rt .A 11iA II " hOe 1,l . i l . 0

ce] I of the table and explail its rlliLllillg ill I KEI 1 \0'I'E.

PANEL. A port iol of a tat) Iv sot off from Ilit, Irl.,i o v, u1u 1 1 v by

strong hori'zontal or vort icLal lines. s.ide-ly-side pl ol ts lio tst

often used to cont nujie long but, na rrow L bles, Ilsing s pj, thAt

would other'ise be wasted. I'pper and lower pa )eils are most oft en

used to prov ide a tiird dimension to aI tabl1ar o rm,it.

PARAIETER . A number tha.t descr i hes the d ist r ibut iol f an AITk I lit 'E 's

values within a specit ied POPULATItON or SI}iSE"T. K.Xdnimplos: mal,

median, range, standard deviation , regrossoion coef I icL nt. Pop11I Ia -

tion parameters are often estimated from sample dilta.

POPULATION. The largest def ined set of -EEMENTS described in a tab] .

Although a table may sometimes describe more than one population,

the different populations do not. add to a meaningful total. Examples

of different populations: all households in Brown County, 19475 all

persons in Brown County, 1975.

RESCAIING. A TRANSFORMATION designed to make table ENTRIES easier

to road without altering the number of significant digits. Thls,

in a table whose characteristic entry is .0005t, all entries

may be multiplied by 1,000; whereupon the entry would be .5t.

Rescaling entails a change in the UNIT OF ACCOUNT.
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ROUNDING. Deleting lower-order digits from table ENTRIES in order

to avoid overstating reliability or to make the entries easier

to read. The last retained digit is rounded up or down to the

nearest integer. Conventionally, when the deleted digits are

exactly 555 .... , the last retained digit is rounded to the nearest

even number. A rounded distribution may not add exactly to the

correct total; the table's GENERAL NOTE should so indicate

(e.g., "Distributions do not add exactly to totals because of

rounding. ).

SOURCE NOTE. Text placed at the bottom of a table that specifies

the source of the data reported in the table. If sources are

fully identified elsewhere in the text, the note can be

abbreviated by cross-referencing the more complete description

("See p. 7"; "Same as Table 8"). Source notes should not be

used to explain computations.

STUB. The lefthand column of a table, when used to specify

ATTRIBUTES or ATTRIBUTE VALUES pertaining to each row of table

entries. Nay be alphabetic or numeric. Each line of the stub

constitutes an ITEM.

SUBSET. A collection of population ELE"M1ENTS that is, or could be,

less than the full set. It is formed by distributing elements

among logical categories, or by choosing elements at random

(sampling) from the full set. Examples of distributive subsets

of all households in Brown County, )75: owner households,

renter households.

TEXT TABLE. A small array of data inserted in the text of a docu-

ment for ease of reference. It does not have a TITLE, and its

LABELS and CREDENTIALS are usually laconic, depending on the text

for their interpretation.

TITLE. Text placed at the top of a table to briefly describe its
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contents. Differs from a HEADLINE, which conveys the table's main

message. Do not use both.

TRANSFORMATION. A change of form for numerical data, usually

intended to simplify its interpretation. Examples: absolute

values to percentages or index numbers; ratios of two numbers

that are to be compared. A transformation usually changes the

UNIT OF ACCOUNT.

UNIT OF ACCOUNT. Definition of the POPULATION SUBSET or ATTRIBUTE

value corresponding to a table entry of "I". In a population

DISTRIBUTION, the unit of account is normally the population

ELEMENT (1 household), but may be a group of elements (1,000

households). ATTRIBUTES of a population may be measured in

various ways (square feet, years of age, thousands of dollars,

percentage of total).
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Appendix

EXAMPLES OF TABULAR FORMATS
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APPENDIX

EXAMPLES OF TABULAR FORMATS

In the following pages, I present some 50 examples of fully

formatted tables that illustrate the principles of table design

discussed in the main text. Scanning these examples will suggest to the

reader the variety of formatting devices that can be used to solve

design problems. The "Index to Table Features" which follows this

appendix can help with specific formdtting problems by guiding the

reader to the relevant examples.

For convenience, I have drawn all the examples from Rand

publications, and nearly all from the publications of research projects

with which I was associated and whose tabular formats I either devised

or influenced. That fact explains the monotony of subject matter and

the general consistency of details such as typefaces, capitalization,

and abbreviations, as well as page layouts. Conventions in these

matters differ among institutions, publishers, and authors; the only

universal requirement is consistency within a single document. For

example, all but two of the tables presented here have boxed heads and

column rules, which are sometimes omitted, especially in letterpress (as

opposed to typescript) copy.

However, the tables exemplify much more than typographical

conventions. Examples A-I to A-13 were chosen to display various ways

to organize distributions of populations according to their attributes,

in up to four dimensions. Examples A-14 to A-32 present alternatives

for arraying commonly used population parameters, ranging from simple

averages to regression coefficients. Examples A-33 to A-37 show ways to

present time series. Examples A-38 to A-44 suggest various ways to

present accounts in which components are derived from, or combined to

form, totals. The final group, Examples A-45 to A-50, offer suggestions

for formatting nonnumeric entries.

The index lists these substantive topics as major headings that

subsume more specific cases; and also lists all genral I ,atiires of

tabular formats, such as column heads and source notes, together with
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variants tailored to particular circumstances. There are a few index

entries for which no examples are provided; I have included them to

forestall fruitless searching.

Though each table exemplifies an important principle or useful

formatting device, few if any are perfect of their kind. In retrospect,

I can see ways to improve most of them so that their messages would

emerge more clearly or their credentials would be more persuasive.
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Example A-i

Distribution of Reasons Why Housing Units Failed Their Initial Evaluations:
Brown County Housing Allowance Program, First Year

Ceiins sruturlleusound for Filneed ofbe repininge61t

Floors srucrallyg usond or unate-eebe 250 3.4
Foundti ondtrucurll nsuchn or waterprmal 22 2.6

Fireaeitsr condeqten for usafestrgofhdusmteral I57 2.1

Rloos structurally unsound or lae-rebeak 172 .6

Accessory structures near house unsafe 16 .6

Inadequate storm drainage, seepage, erosion 3 .1
Group total 1,405 52.1

L cc . : .
Inadequate ventilation in kitchen or bath 277 10.3
Windows or screens damaged or missing 207 7.7
Inadequate ceiling height in kitchen 22 .8
Inadequate natural light in kitchen 3 .1
Overgrown bushes or trees block natural light 2 .1

C
2
roup total 511 18.9

Hot-and-cold sink absent or inoperable 62 2. 3
Cooking range absent or inoperable 21 .
Refrigerator absent or inoperable 19 .6

C;roucp total 100 3.

Hot-and-cold bath absent or inoperable 41 1.9

H~t-and-cold sink absent or inoperahle 93 2.0
Flush toilet absent or inoperahle 26 1.0
No beat in bathroom 17 .6
Inadequate enclosure for privacv 22 H9

Group total 15Q S. 9

Water heater absent or inoperable 179 6.6
Heating system inadequate orc unsafe 57 2.1
No running water or inadequate plumbing 93 ?.0)
Too few or inoperable electrcal outlets' 23 .8
No electrical service or unsafe wir inc I 1.2

Croucp total 1.1 12.7

No cabi tablec s Icei g roomsj .

AllI reasons.,c-. 10

SOURCfE: T3h.cbc,ctjc b h, 1 AI:taf f cct HAc r-ccerd, tot OI I I hrcvcc, . n,,
1975.

NOTE: Frequencies ire based occ recordls or 1 2 14 ccci tc tlc,t !uf Iccj t heir iil t isl
housing evaluiations ducrincg the programs, first t . Vhesc,,Io cclinclcc 1$61 units
that were otherwise acceptable bcct tcuc small focr tht ac ppli cant 's fccsh~ld .and RA
records that had not been procesised uc )f 21) cm,,e 1975. ctfal I r cqcc %c c,f reas ons
for fai lure is Ilurger becauise some cmif italle cclI r two, 't mccc,. rvaccns . A general
defi ciencv sccmetines rescclt s in svvral spec'i II tithicrc. rut ice. Pcrccct age MRi -
trlbcurions mae noct alwavs acdd esac-t v to sccbtcclals or tcctals b,caccsc ,f r-icndlng.

I;as leakage,, let .nca ck hauzardi. ccnclrnlne woter tcuangc, fit hcIazardl,
tno sewage connection.

Repaint ing reqcclred lcecaccsc It flaking liccic-ha-dc pl~iii

Floors In kitchern andl batirccms mcust bc Iinprecl

Two convenience ottlets reqccired focr kit chen, on 1cm icr bath.
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Example A-2

Distribution of Unsubsidized Renter-occupied Housing
Units by Monthly Gross Rent by Number of Bedrooms:

St. Joseph County, Indiana, 1974

Pt' -ret I gl [(i t rihtt ion , h'vy mhc l r o0
r'd rooms per Unit'

Mo1 t 1lv A I I
Gross Rent (S) I 1 2 4 Sizes

Pn , r h( 15.11 1.2 .7 .1 - .

hO-79 10.2 i.5 1.0 . 8.0 ".1
81)-99 19.5 1.7 5.2 .) >.2 9.6

|O0-1181 ].8 22.8 12.7 21.6 (.8 1.2

120-13q 19.7 15.8 17.0 0.8 8.9 15.2
140-IS) 8.5 11.7 18.n 13.9 19.7 15.0

lhn-179 I 1, 1.4 8.4 111 14.6 1(.1

180-19 -- 7. q 7.9 12.4 1(). 1 8.4

210-219 ., 1.7 1 1.9 h.9 7. 8 A.0(

220-239 -- .1 4.7 3.8 4.8 2.8

240-25Q .. .. 4.8 8. I 2. 1.8,
260 or more .1 4.7 10.4 Q., 4.2

Total 10(.) 10.0I o0.0 i00.0n 1o0.0 I10n.0

Number of units 809 4.221 ;,t28 2,475 545 14 ,72

'-edian rent (SI 1110 119 15 185 150 141

SOURITE: Lihiult ions b 115515 staff of r .,. rds if thc

screening 1i4r'V'V for Site II.
NOTE: Fstimat's irv 0;-i'd on a sample ot 1,145 complete

and 1,11 I incomplete' records for renter-ol'ccpied housing
units. together repr-senting I population o 14,728 sth

tunit,. 'T'h pol 4t1(i in ol ti0ts represented hv incomplete

reords hits I' 1 1 -l b ltt1- he b ,i7, of un it Ind rent within
sampl ing St rat aI aIni or'4 t (, omlt v. Percent 454'

4115q ribut ions may not ,11d 4-',it'f I o V (10. bt t'(.44St Of

round i g.

I') .. '..... t.. ttil 0t ntubs idie7. d rente r- c. upi1 1:it i
estima ted to0 b" " , 8 )(0 . l(14

,
' x Iiod-i from this t ,l4, arc about

931 i ,ll'-tamilv 4l004- .itd ihout 140 rentI'd Mobi l. homes.
: ontr,w [tnt pIl- InI 1St t ll ' h HASI t 51

i
ff 01 tIll'

averaige moltli v ts t of utiliti(s that 1th' rI'spOnIld'nt

reported were Itt i 1( hided in c ob tratd rerntt.

Ex gx utdes tinventi i I. tIed htedrtions .
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Example A-3

Distributions of Applicants and Enrollees, by Size of Household:
South Bend Housing Allowance Program

Through September 1975

Applicants Enrollees
Number of
Household Number of Percentage Number of Percentage
Members Households Distribution Households Distribution

1 994 17.8 478 23.u
2 1,542 27.5 507 24.4

3-4 1,824 12.( h54 31.4

5-6 788 14.1 05 14.7
7-8 262 4. 7 0 -

9+ 137 2.4 4.
Total 5,599 I.,

SOURCE: HAO management intormat ion report I,,r hit,, I 1 1,
t 2f, September 1974.

NOTE: Hlousehold sift, c .. .s.-. , rr,.opond tt , s]t-d in
determining allow.w , +nt itt,,-unt.

Z Ink lld- 52 qappli, it ion on whi, ith lou,4k-hold -,i7t i-

unspec i f ied.

Example A-4

Distribution of Rental Properties, by Type of Financing:
Brown County, Wisconsin, 1973

"lv lc Ii ' 
----------

Property Nont. ''rte i g, *: r.il t !
-
r ;rit I! :,iged Pripert it s

2-4 n'it'

I Inl Itrrl Ill h.. ,' 6 9

Mob i I ir 
. 
- i + -- Ir "R<oI n Ill q .I7 

I r,, r 

......- 
, [P ' I 

+.
Firm 0 i '. ',.1 -- In.

hArds * hit, I h ,..lii . I

mor-tvma ,,- li- ,n,, ::~ ,-.' s , pt', t w t ., , " r' ' + ' . ; , . t

itistrtlmt-nt dlid wri tl t i , ,la i I~ mt l I 'illl I ,, :'-d*' ""1[I , , t r.1,t .
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Example A-5

Selected Characteristics of Currently Enrolled Households: Housing Allowance
Programs in Brown and St. Joseph Counties, Year 5

Percent of All Currently Enrolled Households

Brown County St. Joseph County
Client

Characteristic Renters Owners Total Renters Owners Total

Age of' Head
Under 62 years 78 43 68 83 38 61
62+ years 22 57 32 17 62 39

Total 100 100 100 100 100 100

White non-Latin 95 99 96 65 85 75
Other 5 1 4 35 15 25

Total 100 100 100 100 100 100

HousehoZ-ld Size
1 person 40 41 40 40 47 43
2 persons 26 29 27 25 30 28
3-4 persons 26 21 25 28 17 23
5-6 persons 6 7 6 6 5 5
7+ persons 2 2 2 1 1

Total 100 100 100 100 100 100

SOURCE: Tabulated by HASE staff from HAO records for Brown
and St. Joseph counties.

NOTE: Entries include all households enrolled at the end of
year 5 in each site: in Brown County, 2,934 renters and 1,202
owners; in St. Joseph County, 3,709 renters and 3,658 owners.
Not all were currently receiving payments.
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Example A-6

Changes in the Housing Inventory, by Occupancy Status:
Selected Areas of St. Joseph County, 1970-1974

Number of Percentage Distribution

Housing Units by Occupancy Status Percentage

-n--- Change,
Occupancy Status 1970 1974 1 )70 1974 1970-1974"

Occupied by renter 10,q73 ll,q]7 25.2 28.0 8.6

Occupied by owner 30, 109 28,494 h9.6 6.8 -6.0
Vacant, tor rent q

8  
I " 2.I ' 1.8

Vacant, for sale 2 905 1.2 1. 1 -1

Vacant, not available 752 627 1.7 1.5 -16.6
Total I43,i21 142,624 1o0,n, F00.0 -2.1

Occupied by renter 1,163 1,416 25.4 25.5 8.0
Occupied by owner 8.888 

1
4,201 71.3 68. 3.5

Vacant, for rent 20 419 1.6 3.1 106.4

Vacant, for sale . 56 38 .4 .3 -32.1
Vacant, not available' 150 278 1.2 2.1 85.3

Total 12,460 13.354 100.0 1o0.o 7.2

Occupied by renter 3,181 2,885 1.Q I. -.

Occupied by owner 19.152 20,686 [ 3.6 -,..
Vacant, for rent 114 21S . 88.6

Vacant, for sale 140 124 .6 .5 -11.4
Vacant, not available 333 465 1.5 I. (.6

Total 22,920 24, 75 l'o' 100.0 Io.n.

Occupied by renter 17, 17 18,218 21.9
Occupied by owner 58, 149 58. 383 74.) 72. --

Vacant, for rent 1,3(02 1.:25 1" 2.1
Vacant, for sale 698 657 . . -5.q

Vacant, not available' 1,235 1, 1711 1. 1.7 1. 1

Total 78,91 8) I R , s I on.,1) 1fi). ) 1.8

SOURCE: U.S. Bureau of the Census, .. ,
,qousin,: Censt s 7r t, Series P1C(1)-200; and tabulations v tiAFE

staff of property information and screening survey records for Site 11.

NOTE: Entries for both 1970 andI 1971 are prob.ahlv slight underet timates.
The average underestimation in areas with mai lback census procedures in 1970

was 1.0 percent for occupied units and lf).5 percent for vacant units. The
screening survey sampling frame excluded an estimated 2,700 housing units on
residential properties whose tax records did not clearly indicate residential

uses; nearly all are single-family homes, probably owner-occuped.
'1The interval between reference dates of the census and screening surveys

is 4.3 years. Percentage changes in the number. of vacant units are less

reliable than percentage ciangeq fn the nimlt-trq l'r ii unto i ,-tuse o

the greater .i l ..oo. of nrmer~tt rrinr rr, a D-'p , ror C rc c 11n ftq tt ts n

because of their smaill numbers.

b Census counts inc lude unit rentotd it pirthased hut not veft t-(ipled.

seasonal homes, and ittilIng reserved for m1,ra torv workers. Units infit for

habitation and vacant mobile homes are not counted as part ot the housing

inventory. In the screening survey, vacant mobile homes are included
as part of the Inventory.
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Example A-7

Comparison of Participation Rates in the Supply and Demand Experiments:
Renter Ilouseholds Offered "Housing-Gap," Minimum

Housing Standards Program, by Site

Percent of Indicated Total

Supply Experiment Demand Experiment

Eligibility Status

and Outcome Brown County St. Joseph County Pittsburgh Phoenix

Eligible to enroll 100 100 100 1lo
Ever enrolled 65 64 75 84

Ever qualified for payments 55 46 30 45

Eligible to enroll 100 100 100 100
Informed about program 85 85 100 100

Not informed 15 15 .

Informed eligible 100 100 100 100
Ever enrolled 77 75 75 84
Never enrolled 23 25 25 16

Enrollee . () 100 100 100
Qualified for payments' 46 28 33 29

Had to repair or move' 54 72 67 71

Had to repair or move' 100 10) 100 100
Ever qualified for payments 71 61 34 42
Never qualified for payments 2q 39 66 58

SOURCES: For Supply Experiment, Table 4.5, above, and additional detail from HAO
records; for Demand Experiment, Kennedy and MacMillan, 1980, Tables 2-4 and 2-9.

NOTE: Differences between experiments in program design and record systems qual-
if) the parallelism of entries. Difference in outcomes reflects both differences in

program design and differences in the eligible populations. See text for discussion.

aQualified immediately after enrolling and completing an initial housing evalua-
tion.

For the Supply Experiment, this group includes enrollees who did not complete an

initial evaluation on the enrollment dwelling, failed such an evaluation, or passed

the evaluation but did not submit a lease agreement. In the Demand Experiment, all
were evaluation failures.
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Example A-8

Results of Housing Evaluations for Recipient Households:
Housing Allowance Programs in Brown and

St. Joseph Counties Through Year 5

Brown County St. Joseph County

Evaluation Result Renter Owe Ttl jRenter Owner Total

AnnuaZ Evaluation of Rec ient's Dwel!in.ja

Number of cases 5,466 3,726 9,192 5,366 8,769 14,135
Percentage distribution:
Acceptable 77.3 84.2 80.1 56.4 73.7 67.1
Not acceptable 22.7 15.8 19.91 43.6 26.3 32.9

Evaz'4 at: n Otfd~zcr F~ i,:.,o:n~ ''c1n

Number of cases 1,411 92 1,503 1,561 143 1,704
Percentage distribution:
Acceptable 57.7 59.8 57.8 36.3 46.9 37.1
Not acceptable j 42.3 40.2 42.2 63.7 53.1 62.9

rcc,,aZuation of Wa - ,I-I n

Number of cases 1,158 490 1,648 2,481 2,015 4,496
Percentage distribution:

Acceptable 91.2 95.5 92.5 81.3 91.8 86.0
Not acceptable 8.8 4.5 7.5 18.7 8.2 14.0
SOURCE: HAO management information reports for 29 June 1979 in

Brown County and 28 December 1979 in St. Joseph County.
NOTE: Recipients' dwellings are reevaluated annually; if defects

found by these evaluations are not promptly remedied, allowance pay-
ments are suspended. When a recipient moves, the new dwelling must be
evaluated and certified for occupancy to avoid payment suspension.
Failed units are reevaluated (presumably after being repaired) at the
recipient's request.

afData on annual evaluations include a few in each site for enrollees
who never qualified for payments but maintained their enrollments by
completing semiannual and annual eligibility recertification require-
ment s.
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Example A-10

Residential Properties and Housing Units by Type of Property
and Occupancy Status of Unit: Brown County (1974)

and St. Joseph County (1975)

Number of Housing Units, by occupant'v Status Per entage Distribution
Number I

of Owner- Renter- IlousingType of Property Proper t ie v, i, t upied " ccupied 'acdant fT Ca Propertv V,, lni ts

I unit 14, 184 1195n 2,085 I54 1. 3R9 6170 69.8
2-4 tnit 4, 1' 1 ,969 7,425 160 9,7)4 1.2 1..

5-19 units I11 37 1,822 121 1,952 ,.6 ".(1

20-99 units 4 2 1 520 jq 1,611 1.1 1.
100+ units 2 -- 255 15 27f 1 .
1, ,i .. -', ., park I 1 910' -- 411 897 I.

Rooming house: 4 1) 32h 24 165 1
Total 14,1 14, 4,775 1 1.43 3 1 ,wt 49,?68 1o0.( r (,,

I unit t2,171 54,548 5,720 2,105 62,371 94..
2-4 trnits 1,169 1 ,29 5,176 414 7, 385 4.
5-19 units 179 14 1,037 188 1,264 1.6
20-99 units 2,1 34 q 7 161 1 157 1.5
100+s units 1)8 1 ,48 506 7.002

1, , parkp 1 .81 -- 1 1 8I , 3 2. 1
Rooming hlSe 9 1 25 s I

'otal 65,799 o! lfl 16,94 1 [ ,054 1 1,, ) 0 10

51)5: Re, onc iia tio by on ASE 'iA Ital i )t amplin ,tnd surve,, r,-ord fSr th- haseline surve-s of
landlords, tenants, and homeowners in boith sites.

'i , : ~ t i:lt . a. rc i,- ,A ,r! -.,v , . :,it 1, - 1, t h, . 7 , .' k , : ," id, t A :1 i I

i t it tt t I , ti!, - r -- . R it ',2 '- 5 ; il t:rS ,t, , -t- n !

i d I t .

Ito londes ownier-oct'upied i1t, In tooperativvs and nortiontlniur.s and unit, or pit. -I I 'ant
landlords on rental propertis. Alo in, luh, h mobile homns owned b' the o, Ipant v

t
ven though tit

vehi It- may he in a rented spa,

'ens tltat n.1 per,elnt

',',i,- ' i a' ' 'i:," ," , . a n1 es r f eS tr I VI,',111t spaces rather
than vacant vehicles.

Rooming houses have five or ,ilore units that Lik either complete k1tchen tacilities, a private
bath, or a separate entrance.

L IL ...2 _ 2 '7.__" . .. . .. . . ...... __- .. .. .
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Example A-11

Distribution of Applicants, by Age
of Head and Housing Tenure:

South Bend Housing Allowance
Program, Through September 1975

A 1, 0 Ift+td

16, - iliR P m ' Tit I",, I.

It t i, "t "

kt'nt t'r 36. 7 .J n

F.:tR I:: All T'~ t~ + "il t illtt l-' I(+l i Ill

Example A-12

Distribution of First-year Housing Evaluations, by Type of
Evaluation and Result of Evaluation:

Brown County Housing Allowance Program

C dll. Led I tIT I ' 0 ti

, ,j I t on NumhLr per, o r I't.r.+

Preenrollment uniti 2, tb 2 ,. 74 4 45.6 1O1.
Other unit 19 , .9 ',9.0 1 40. 1 110}.()

Total in it ial , 11 
,  

,. 7. 4 42.P 100.01

Annua 1 bl L. 411.0 20.0 1 (m.
Failed unit 84 22. 1 1 99W 1.o I0lo .fl

Total rvievaluoit ill~ 94/ 4 89. 1

All types 4,009 1Oo.,) 7 1. 1 2e.7 1O0.1'

SOURCE: 'tabulat ions by I)AS) st, l o, f IIAl) r ., rd, t.,r Sit. I
through 20 Jon, 197S.

:All evaluations tompletd lolring tht. prog-.im', li tt vt,,r of
operat ions.

t Failtres (o not int lude. titlt thit wf.r(, otherui .t ,eltable

btt were too stmall[ for the appli-int' ,
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Example A-13

Recipients' Evaluations of Selected Federal
Housing Assistance Programs

Percentage Distribution of Households

in Each Program

Housing Sec. 236 Sec. 235 Public
Respondent's Allowances Rent Subsidy Mortgage Subsidy Housing
Evaluation (n = 381) (n = 556) (n = 391) (n = 511)

ar Ex'zcrience with Program

Satisfactory 95 84 86 77

Neutral, no opinion 3 5 3 9
Lnsatisfactory 2 II 11 14

= the -r ~rr run t a t s.:la, be?

Yes 91 69 f 68 63
Neutral, no opinion 5 13 16 20
No 4 18 16 17

Shou d the projram be changed in any wa.,?

No 78 52 49 48
Neutral, no opinion 2 12 16 29
Yes 19 36 35 23

SOURCES: For housing allowances, tabulated by HASE staff from
weighted records of the wave 4 surveys of households. For other pro-
grams, Louis Harris and Associates, 1976, pp. 1,427-31.

NOTE: HASE and Harris questions are nearly parallel in wording;
however, responses to the "own experience" question were independently

scaled by the two sources so may not be exactly comparable. Harris

surveyed a national sample of participants in each program in 1973;
the HASE data are for 1978-79.
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Example A-14

Distribution of Households and Selected Household Characteristics,
by Life-cycle Stage: Brown County, Wisconsin, 1974

Dtistriburtion ofl vrg Averag e Number of Members _

Households Age of other than H-eads
-~-i Male or All

Stage" in Lite (%,Ie Number Percent O nly Head ;Members Under lb ltb or Over

1. Young sitngle head,
n,, 'hildren 1,656 8.6 25.4 lbS .b5

2. o-ng -uple.
nohildren 1,()9 3 7.3 2h8.4 2.01 --. 01,

un g .h Ildren 11,1,71 28b.0Q 11 . 4. 53 2.4; .06
YN mug couple,

older hildren .3 32 10. 1 '1 5.18h 2. 78 38
,. 1,ler couple,

older children 5),007 11.8 S51. 8 5.b .4.111
b. llher couple,

no, -hildreu 7,649 1 8. ( 62,85 2. 27 .27
7. '1J,-r single head,

n,' hildren 5.4 11. n 7 .1 1.1Z1 2- .3

I iuglIe head.
with hildren 2,184. 5. 1 17. 2 1. 10 2. 17 aS

AllI stage' 42,87' 1 101.01 44. 1 3.139 1 . 32' 3 3

S(R VE2: Ilahu I.,t ions by R-ASE stai I of records of the survev of tenants and home-

owner,, site f , basel ine .
NIs: Lot r is are est tMates based )n i strat ified probability sample of 17_2

househo~ld-. Data biay- excludes about 12 percent oh all households living in brown
CcountV in 1974; se e text fur explanation of exclusions.

All holusehnolds living in unsubsidized regular hiousing units except resident
landlords, t'otal includes an estimated b8 households not classified by life-cycle
stage. Distribution does not add exactly to total because o1 rounding.

Average for all housebolds with ,hildren is 2.48.
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Example A-15

Housing Expenses, by Income and Life-cycle Stage:
Renter Households in Brown County, Wisconsin, 1974

Average Monthly Gross Rent
a 

($
by Income ($) in 1973

Under 5,000- 10,000 All

Stage in Life Cycle I5,000 9,999 or Overl Income,

no children 116 131 150 133

2. Young couple, I

no children 129 132 158 148
3. Young couple,

young children 137 145 157 150
4. Young couple,

older children 141 149 173 166
5. Older couple,

older children 126' 150 j5!) 145

6. Older couple.
no children 130 124 193 1%-

7. Older single head,
no children 100 113 144 111

8. Single head

with children 147 150 174 151

All stages I 21 135 158 140
J-_ I -~ - _ _

SOURCE: Tabulations by KASE stafl of records of the
survey of tenants and homeowners, Site I, baseline.

NOTE: Entries are based on a stratified probability

sample of 2,163 renter households who paid full market
rents for their units and who provided full information

about household income. Data base also excludes occu-
pants of mobile homes and lodgers, about 3 percent of
all renter households in Brown Counts.

aContract rent plus respondent's estimate of charges

for fuel and utilities paid directlv by the tenant.

'Estimate based on fewer than 10 observations.
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Example A-16

Means and Standard Deviations for Variables Used to Fit a Hedonic Index
for Rental Dwellings: St. Joseph County, Indiana, 1975

Ytat isr ti

Variable I,'t ! Ile:, fis ei,'.n i aevist ion

Gross rtnt ( ,!montl:' 45- 365 I 13. 4,j. ,5

Number . , n) n-2.4 . .
Number ot hatihrooms (squar,d) 0-9 1.07 .4

Numbur of .ipp1i: nces suppi ed b I ndIlord (squa red) 0-25 -. o7 7 .

Presence of thernostat Yes = I no = 0 .67 7
Buildin ,gL' (year:,) 1-124 0 8 2 .02
Buildimn ace (squared) 1-15,376 F 4211 5,
Lot -ize per dwelling (1,000 square feet) 1-10.9 3 O.32

Single-familv dwell ing: Yes = I, no = 0 7 . 7
Composite rating of comparative building quality 0-2 .
Presence of cottmercial unit in building Yes = 1, no 0 .18
Presence of brick or stone exterior Yes= 1, n,-0 .3

Generalized access to employnent 0-2 .6 .'7 ,51
.:; 1(;0>1: .Yc":',

Composite rating of neighborhood quality 0-3 I.SA .2
Located in southeast suburbs I Yes = 1, no = l .0I .

Located in central South Bend Yes = 1, no = 0 .60.

Presence of other residential land Yes = 1, no = 0 .q s
Presence of mixed residential and commercial land Yes = 1, no = 0 .14 .35
Presence of farmland Yes = 1, no = 0 .()2 .11
Presence of abandoned buildings or vehicles Yes = 1, no = 0 .13 .14
Presence of vacant lots Yes = 1, no = 0 .52 .50
Presence of commercial land Yes = 1, no = 0 .38 .49

Composite rating of buildings, yards, and I
property maintenance 0-3 1.39 .42

Street maintenance 0-3 2.28 .60

Length of stay (years) 0-44.0 2.80 4.82
Length of stay exceeding 3.5 years 0-40.5 1.28 4.07
Presence of a resident landlord Yes = I, no = 0 .13 .14

SOURCE: Tabulated by the author from 1,129 records composed from baseline household, residen-
tial building, landlord, and neighborhood surveys for St. Joseph County, Indiana.

NOTE: Analysis uses only data for dwellings whose occupants pay full rent and with complete
information on the variables listed.
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Example A-17

Size of Housing Unit and Number of Persons per Room by Life-cycle
Stage: Renter Households, Brown County, Wisconsin, 1974

Average Number Average Number
of Rooms of Persons
per Unit per Room

Standard Standard
Stage in Life Cycle Mean Error Mean Error

1. Young single head,
no children 3.69 .04 .46 .01

2. Young couple,
no children 3.99 .04 .54 .01

3. Young couple,
young children 4.66 .05 .83 .01

4. Young couple,
older children 5.39 .17 .98 .04

5. Older couple,
older children 5.81 .18 .96 .05

6. Older couple,
no children 4.42 .10 .52 .01

7. Older single head,
no children 3.81 .05 .32 .01

8. Single head
with children 4.77 .07 .68 .02

All stages 4.19 .02 .57 .004_

SOURCE: Tabulations by IIASE staff of records of the
survey of tenants and homeowners, Site 1, baseline.

NOTE: Entries are estimatcs based on a stratifie~d
probability sample of 2,835 renter households. The data
base excludes about 7 percent of all renter households
living in Brown County in 1974; see Sec. I for an ex-
planation of exclusions.
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Example A-19

Preenrollment Housing Expense Compared with the Standard Cost
of Adequate Housing: Enrollees Through Program Year 3, by Site

Brown County St. Joseph County

Average Expense! Average Expense!
Household Standard Standard Cost Standard Standard Cost

size Cost - Cost
(persons) ($/mo.) Renter Owner ($/mo.) Renter Owner

1 120 1.03 1.63 108 1.19 1.55
2 142 1.11 1.43 135 1.08 1.30

3-4 169 1.01 1.43 157 1.05 1.24
5-6 185 1.00 1.30 173 1.04 1.15
7+ 196 1.01 1.11 184 1.01 1.04

All sizes 153 1.03 1.42 143 1.08 1.25

SOURCE: Tabulated by RASE staff from HAO records through June
1977 in Brown County and December 1977 in St. Joseph County.

NOTE: The standard cost of adequate housing was estimated for
each site from rental market surveys before enrollment began.
The figures shown here were derived by inflating those estimates
to prices current at the midpoint of the period covered by the
enrollment data; the inflation factors were derived from Stucker,
1981, and Lindsay and Lowry, 1980.

For renters, expenses are gross rents reported at the time of
enrollment. For owners, expenses include mortgage interest, real-
estate taxes, maintenance and repair, fuel and utilities, and the
opportunity cost of the owner's equity investment. Because these
are low-income owners, the tax benefits of ownership are minimal.



-52-

Example A-20

Index of Locational Preferences of Local Movers by Life-cycle,
Stage: Areas Within Brown County, Wisconsin, 1974

Ratio of Move-ins
to Move-outs

Number of
Inner Outer Rural Last Local

Stage in Life Cycle City City Suburbs Area Moves

I. Young single head,
no children 1.12 1.10 .66 .70 2,532

2. Young couple,
no children .86 1.31 1.02 .05 2,273

3. Young couple,
young children .66 1.20 1.69 .86 6,068

4. Young couple,
older children .53 1.36 .88 2.24- 848

5. Older couple,
older children 52 4.07 .64' 1.00 588

6. Older couple,
no children .79 1.47 1 .87 3.39 1,085

7. Older single head,
no children .99 1.38 .96 .31* 1,409

8. Single head,
with children .96 1.64 .87 .93- 1,132

All stages .83 1.32 1.12 11.03 15,994

SOURCE: Tabulations by HASE staff of records of the survey of
tenants and homeowners, Site I baseline.

NOTE: Distributions are based on a stratified probability
sample of 2,039 households whose last move occurred within the
five years preceding the survey and who moved within Brown County.
Data base excludes about 12 percent of all households in Brown
County in 1974; see text for explanation of exclusions.

'2 Either the numerator or the denominator or both are based on

fewer than ten observations.
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Example A-21

Income and Housing Expenditure Without and WVith Housing Allowances:
Year 3 Recipients, by Site and Tenure

Year 3 Average Annual Amount()

Brown County St. Joseph County

Item Renter Owner Renter Owner

Without program 4,569 5,081 3,632 4,198
With program 5,530 5,877 4,698 4,965

Difference (housing allowance) 961 796 1,066 767

Without program 2,053 2,004 1,975 1,944
With program 2,212 2,182 2,137 2,097

Difference (program effect) 159 178 1 162 153

SOURCE: Estimated by RASE staff from HAD records for households
receiving payments at the end of program year 3 in each site and
from housing expenditure models fit to household survey data for
each site.

NOTE: "With program" entries for housing expenditure are aver-
ages based on RAO records for each recipient. "Without program"
entries are averages of estimates for the same recipients, based on
nonallowance income and household characteristics. See text for
explanation of estimating methods.

a For renters, gross rent expenditure; for owners, gro~s rent

equivalent of property value. Because renter recipients paid a
small premium over market price for their housing, their with-
program gross rents have been adjusted downward to reflect the
market value of the housing services they consumed.
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Example A-22

Rent Changes for Participants' and Nonparticipants' Dwellings During
the First Three Program Years, by Site

Average Annual Change (2) in Cross Rent

Difference
Participants' Nonparticipants'

Period Dwellings Dwellings Amountj Standard Error

Period 1 8.8 5.6 3.2 1.7
Period 2 12.2 9.6 2.6 1.3
Period 3 9.2 7.2 2.0 1.1

All periods 9.9 7.4 2.5 .8

Period 1 7.4 4.3 3.1 2.5
Period 2 9.5 7.4 2.1 2.1
Period 3 6.3 5.3 1.0 1.5

All periods 7.5 5.5 2.0 .9

SOURCE: Estimated by IBASE staff from linked records of the annual
surveys of households in each site. For additional detail on St.
Joseph County, see Lindsay and Lowry, 1980, Tables 4.1 and 4.2. Par-
allel tables for Brown County are available but unpublished.

NOTE: Entries in the first column are estimates of average ren.,
changes for dwellings occupied by participants during at least part
of the observation interval. Entries in the second column are for
dwellings not occupied bv participants during the interval of obser-
vation. A given dwelling could appear in both columns but for dif-
ferent periods. Annual differences between participants' and non-
participants' rent increases are not cumulative; see text for ex-
planation.

aPeriods correspond roughly to program years; calendar intervals

differ by site.
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Example A-23

Trends in Rental Property Operating Expense and Income
During the First Three Program Years, by Site

Annual Amount ($3
per Dwelling Ratio Price Index Real

, (Year 4: (Y-ar I Change
Item Year V, Year 4. Year 1) 1.000) (')

Operating expense 1,063 1,482 1.394 I1.348 3.4
Vacancy less and related items' 121 142 1.174 1.285 - 8.6
Net operating income" 576 638 1.108 1.281 -13.5

Gross rent-" 1,760 2,262 1.285 1.281 .3

Operating expense 1,323 1,696 1.282 1.332 - 3.8
Vacancy loss and related items" 216 244 1.130 1.2b5 -10.6
Net operating income' 228 29h 1.298 1.22) 5.6

Gross rent.: 1,767 2,236 1.265 1.229 2.9

SOURCE: Estimated by ItASE staff from records of the surveys of rental proper-
ties in each site and from price indexes constructed by ItASE staff for each site.

Sec Ncels, 1L)82a and 1982b, for detaiils ol propertv accounts, and Noland, 1981 and

1982, tor details of price indexes.
NOTE: Entries are averages for regular rental properties (excluding farms,

mobile-home parks, rooming houses, and properties with commercial space) opera-
ting in each site for the full calendar year preceding the baseline and wave 4
surveys respectively. To make the accounts comparable between properties, all
expenses are included whether paid directly bv the tenant or included in contract
rent. The entries were formed by computing average values per dwelling on each
sampled property, then weighting the properties to reflect their sampling proba-
bilities.

'ZFor Brown County, 1973; for St. Joseph County, 1974.

'For Brown County, 1976; for St. Joseph County, 1977.

Includes fuel and utilities, maintenance, janitorial service, management,
property tax, and insurance. Excludes capital improvements.

Vacancv rent-loss, includi g an allowance tot utilities that would have been
paid by the tenant; uncollectable rent; and the rental value oe appliances sup-
plied bv the tenant. The corre -ponding price index is the rate of increase in
gross rent.

:Income available to the landlord for debt service and eqte ty return. the cor-
responding price index is the national consumer price index.

J(;ross rent, assuming 10-percent occupancy; the corresponding price index is
the national consumer price index.
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Example A-24

Rent Changes for Dwellings Whose Occupants Enrolled
in the Allowance Program, by Site

Average Monthly
Gross Rent ($)

Repair Enrollment] Certification Average
Status Interview for Payments Increase (%)

No repair required 164 167 1.6
Repair required 151 155 2.5

All cases 159 162 1.9

No repair required 157 158 .7
Repair required 152 155 1.7

All cases 155 156 1.2

SOURCE: Tabulated by HASE staff from HAO records
through program year 3 ir each site.

NOTE: Entries are fc renter enrollees who did not move
when they entered the program. They reported their con-
tract rents when they enrolled and again when their dwell-
ings were certified for occupancy; the HAO estimated the
value of tenant-paid utilities in each case from standard

tables. The average interval between the enrollment inter-
view and first certification was 1.6 months in Brown County
and 2.1 months in St. Joseph County.
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Example A-25

First-year Participation Rates, by Age of Ilousehold
Head and hlousing Tenure: Brown County

Housing Allowance Program

Age' oI Oldet' Hou ,h,, Id,

}tIfous lh" td H].,Id, PIFr i, ij,oI h'ln
v Housilng lo r!, I I (

Un d e r 0,.2 10r,.

52 w,' s r l t .. .

62 oldc 621 0, '0

Tot ,[ I fu. I , 01

suirvev of nt nt-vn sinr - I , T.i -1

islu .' I is',I e l ,,d I sn
',  

u t us,.uuuu tu

Iv O.r , or ; i i-I u uh -,gh .,ll

NOFF~~~ ~ ~ ,, gr d.Ydd

h ld, o, .l- h, -1,

Example A-26

Program-Induced Housing Consumption Increases Before and After
Enrollment by Mobility Status: Renter Recipients, by Site

Percent Increase in Hous ing Consumption

HAO rm',rn f~rgil. l ,,, h .', Afj t er Enrolling'

Be fare
Site Faltal Enroiling" ' Fotal Nomo' Mover

Brawn County 7.8 .4 7.4 1.7 16.4
St. Joseph County 8.2 6 5. .5 16

Average 8.0 ample -6.5 11 1.

SPORCE: Estimated by HASE staff from HAs records f r
households receiving payments at the end of pragram year 3
and from models fit to household surven data for each site.

SRatio of average gross rent at enrollment to average gross
rent without the program, expressed as a percentage. Both

rent variables were adjusted tO %ear 3 dollars.
Ratio of average gross rent at the end of ar 3 to aver-

age gross rent at enrollment, express d as a percentage. Both
rent variables were adjusted to year 3 dollars. Mahilitv sta-
tus indicates whether or not a rtn ipient moved btween enroll-
ment and the end of y,;ar 3.
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Example A-28

Selected Characteristics of Neighborhoods in Each Site,
Grouped by Level of Program Activity

Neighborhoods. Annual [ Property Idxo niec %
by Program Income (M) Value ($) Dwelling of Owner

Activity Level per Household per Dwelling Quality
2  

Occupancy

Brown 'ourzt

I (high) 9,534 16,141 1.00 50
2 10,761 20,862 1.06 63
3 12,393 22,005 1.05 72
4 14,067 25,320 1.15 79
5 (low) 15,330 24,928 1.17 87

1 (high) 8,758 8,613 1.00 63
2 10,431 9,266 .99 59
3 11,566 11,601 1.04 76
4 13,264 14,382 1.09 81
5 (low) 14,013 20,127 I.21 88

SOURCE: Tabulated bv HASE staff from records of the surveys of
households, landlords, and neighborhoods, Iave 1, in each site. See
Hillestad and McDowell, 1982, for details.

NOTE: All oata refer to neighborhood conditions at the time of
survey wave I, just before the allowance program began. Data for
individual neighborhoods within each group were pooled to calculate
the measures shown.

aBased on observer ratings of residential quality on a scale of 1
(poor) to 4 (good), divided by thv average rating for neighborhood
group 1.

Example A-29

Vacancy and Turnover Statistics for Rental lousing
Units, by Type of Property: Brown County,

Wisconsin, 1973

V, ...... .

S . . A, ...... I i
lVj-I I (WiJll[,-1, AV,'i,lo~' '' I" 1 i-1 Ii~l

're p.',rt V t7 -i' I , I I i'.. I,

9+ uits 4.1,, I,. it ac1 , €

2-4 unit'. 2. 1
trunit, orbrac 1- 1 . ,t,

I unit , riral 2. 1 ., ,
All rig illr . V,

Moihi ' icl!' I. hI 5 ', II). .
Rr m~iltcg l s '.ll,l. .').I . 1 . ci1 : . , It
l'R,1 1 .. , Vil ' i.,

All m m rvg[(~l ,I 1 0 94 1 1, 14~
t l  

.u. 11 1,4.

All I r,,p r i, 1. i., i, , ,i. , 66,I

surIv T ,l l ,llr Si t h l"'.I c l o h, .1 . th,
.,11rvePv of landlords, sit , 1, ......,. ! ii,
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Example A-30

Selected Household Characteristics by Race of Household Head:
St. Joseph County, 1975

Race of Male
or Only Head

Household Characteristic Black hlite

Average age (years) of male or only head 40.6 45.7
Average number of household members 3.13 2.94
Percentage of all households:

Without children 43.3 55.4
Single head 26.4 28.6
Married couple 16.9 26.8

With chi ldren 56.7 44.6
Single head 25,5 6.4
MIarried couple 31.2 38.2

Percentage of male or only heads employed 57.9 72.2
Percentage of wives emploved 51.6 42.2
Percentage of households with no employed

members 29.6 21.5
Average number of workers .97 1.21
Median income ($) in 1974 7,328 11,422

SOURC' : Tabulation bv HASE staff of records from the
baselino survey of tenants and homeowners in Site TI.

NOTE: All entries except median income are based on
samples of 432 black and 2,272 white households. Median
income estimates are based on samples of 30 black and
2,039 white households who reported total household in-
come in 1974. latin Americans, native Americans, and
Orientals, altogether accounting for less than 2 per-
cent of all households, are excluded from this tabulation.
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Example A-32

Estimated Coefficients of Alternative Regression Models Used to Explain
Differences in Gross Rent Inflation Within the Brown County Housing Market

Estimated Regression Coefficients'

1973 Number Number
Regression Cross of of

Model Constant Rent ($) Rooms Units H

Model A .7754 -.0045 .0925 -.0170 .1132
(.0887) (.0004) (.0178) (.0060)

Model B .6378 -.0049 .1223 -- .1069
(.0746) (.0005) (.0145) -

Model C
1 or 2 rooms .3322 -.0005 --- Q193

(.0388) (.0000) ---

3 rooms .6266 -.0019 --- .6894
(.0347) (.0003) ---

4 rooms .8063 -.0021 -- .8773
(.0321) (.0002) ---

5 rooms .7610 -.0012 -- .5233
(.0405) (.0002) ---

6+ rooms .9208 -.0024 --- .9154

1(.0240) L(.0002) --

SOURCE: Calculations by HASE staff from records of the
rent-inflation analysis file for Site T.

NOTE: Regression Models A and B were fitted to 1,135 un-
weighted observations. Model C was fitted separately for
each size of unit to groups of observations whose 1973 gross
rents fell within $40 intervals. The number of' data points .

fitted ranges from three to six, hence the high values for P".
a Coefficients are scaled to estimate the monthly percentage

change in gross rent. Standard errors are shown In parentheses
below each estimated coefficient; those for Model C, however,
were computed without regard for the model's violation of cer-
tain standard assumptions.

....... .- r ~ '-- - - - -
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Example A-33

Gross Rent Index for Urban Consumers: United States, 1960-80

Price Index Price Index x Gross Rent
(1967 - 100) Component Weights

Tenant-Paid
Items

Residential Gas and Water and Contract Gross
Year Rent Electricity Sewage Rent Fuela Other Rent

1960 91.7 98.6 100.0 74.3 16.4 2.4 93.1

1961 92.9 I 99.4 100.0c 75.4 16.3 2.3 94.0
1962 94.0 i 99.4 100.0c 76.5 16.1 2.3 94.9
1963 95.0 99.4 i00.0c 77.5 16.0 2.2 95.7
1964 95.9 99.4 100.0c 78.4 15.9 2.2 96.5
1965 96.9 99.4 100.0c 79.5 15.7 2.2 9.4
1966 98.2 99.6 100.0 80.7 15.5 2.1 98.3
1967 100.0 100.0 100.0 82.3 15.5 2.1 100.0
1962 102.4 100.9 104.7 84.5 15.5 2.2 102.2
1969 105.7 102.8 111.8 87.4 15.6 2.2 105.2
1970 110.1 107.3 120.4 91.3 16.2 2.4 1 109.9
1971 115.2 114.7 133.4 95.7 17.2 2.7 115.6
1972 119.2 120.5 138.5 99.1 17.8 2.8 119.7
1973 124.3 126.4 146.1 103.5 18.6 2.8 124.9
1974 130.6 145.8 154.8 108.9 21.4 2.9 133.2
1975 137.3 169.6 169.9d 114.8 24.6 3.2 142.6,
1976 144.7 189.0 186.8 121.0 27.6 3.5 152.1,
1977 153.5 213.43 208.3d 128.6 30.7 3.7 163.0,
1978 164.0. 236.5,; 231.1 137.3 34.1 4.2 175.6.
1979 174.7" 259.31 244.5 146.2 37.1 4.4 187.7n
1980 1 1 9 0. 8a 3 08.5a 260.5 160.1 43.8 4.7 208.6 a

SOURCES: U.S. Bureau of the Census, Statistical Abstract of rhe L e
States, 1979, Table 790; U.S. Bureau of Labor Statistics, Hctaook c
Labor Statistics. 1976, Table 120; U.S. Bureau of Labor Statistics, CI
Detailed Reports, June 1976-June 1980, Table 12; and Table A.3.

NOTE: The price indexes are those reported by the Bureau of Labor
Statigtics for a national sample of urban consumers. The gross rent
weights are for all SMSAs, as estimated in Table A.3.

aWeight includes expenditures for fuel oil and coal as well as gas and
electricity.

bWeight includes rubbish removal as well as water and sewage charges.

cNot separately compiled; assumes no change, 1960-67.

dlndex for June of indicated year, seasonally adjusted where appro-

priate.

7I
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Example A-34

Annual Administrative Expense and Allowance Payments:
Housing Allowance Programs Through Year 5, by Site

Annual Amount ($000),
bN Program Yuar

Type of Five-Year
iExpen-;e I _2 3 4 5 Total

Administration:
Salaries and benefits 1 686 706 772 720 685 3,569
Offices and equipment 109 118 111 109 110 556
Supplies 63 64 59 53 54 294
Other 382 202 115 136 135 969

Total 1,240 1,089 1,056 1,018 985 5,388
Allowance payments 744 1,902 2,780 3,022 3,486 11,934

I'otai expense 1,983 ;2,992 3,837 4,040 4,471 17,323

Administration:
Salaries and benefits a 878 1,117 1,140 1,171 1,243 5,549
Offices and equipment 136 146 163 165 166 776
Supplies 90 113 101 93 102 498
Other 342 274 237 307 221 1,381

Total 1,445 1,649 1,641 1,736 1,733 8,204
Allowance payments 1,255 3,047 4,595 5,121 6,315 20,334

Total expense 12,701 4,696 16,2361 6,8751 8,0491 28,539

SOURCE: Tabulated from HAO accounting records. See Kingsley and
Schlegel, 1982, for details.

NOTE: All expenses are in current dollars.

aRental payments only. Purchases are included with "Other."
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Example A-35

0 Rtnt Increases During the First Program Years Were Below'
National and Regional Averages ..
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Example A-36

Inflation Rates for Selected Intervals: All Items,
Contract Rent, and Gross Rent: Urban Consumers,

United States, 1960-80

Percentage Change

Contract Rent Gross Rent
CPI

Interval (All Items) Unadjusted Adjusted Unadjusted Adjusted

TotaZ Chnge

1960-65 6.5 5.7 9.5 4.6 7.8
1965-70 23.1 13.6 18.2 12.8 16.5
1970-75 38.6 24.7 3C.1 29.8 34.3
1975-80 53.6 39.0 44.1 46.3 50.9

1960-70 31.1 20.1 29.5 18.0 25.7
1970-80 112.9 73.3 87.4 89.8 102.7

1960-80 179.1 108.1 142.7 124.1 154.7

Averaae AnnuaZ Chage

1960-65 1.3 1. 31.8 .9 1.5
1965-70 4.2 2.6 3.4 2.4 3.1
1970-75 6.7 4.5 5.4 4.7 6.1
1975-80 9.0 6.8 7.6 7.9 8.6

1960-70 2.7 1.8 2.6 1.7 2.3
1970-80 7.8 5.7 6.5 6.6 7.3

1960-80 5.3 3.7 4.5 4.1 4.8

SOURCE: Computed from entries in Table A.10.
NOTE: Contract rent is the tenant's payment to his landlord

(B ELS "residential rent"). Gross rent includes direct tenant
payments for fuel and utilities. Adjusted values correct for
understatement of annual price changes due to annual deteriora-
tion of existing dwellings. The index values for 1980 used in
these computations are for June; all others are annual average
values.
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Example A-37

Occupied Rental Dwellings by Year Built: Vll 1970 SMSAS,
United States, 1960-80

Number (000) of Occupied Rental
Dwellings, by Survey Date

Year Structure 1 April 1 April Aug-Oct Oct 1978
Was Built 1960 1970 1974 -Jan 1979

1975-78 (a) (a) (a) 3 676

1970-74 (a) (a) 2,541
1965-69 (a) 2,268 2,252 2,443
1960-64 (a) 2,026 1,824 1,925

1950-59 2,455 2,829 2,335 2,451
1940-49 1,953 2,484 1,849 1,930

1939 or earlier 10,090 8,163 8,165 7,907

All years 14,498 17,769 18,966 20,332

SOURCES: U.S. Bureau of the Census, selected

publications; for 1960, Census of Housing: 1970,

Final Report HC(4)-l, Coronents of Inventor.? Change,

Table 1; for 1970 and 1974, AnnuaZ Housing Survey:
1974, Current Housing Reports, Final Report H-150-74,
GeneraZ Housina Characteristics for the United States

and Regions, Table A-l; for 1978, AnnuaZ Housi'-

Survey: 1978, Current Housing Reports, Series H-150-
78, Financial Characteristics of the Housin_ Inventor'

for the United States and Regions: 1978, Table A-1.

NOTE: Census publications differ as to the age
distribution of renter-occupied dwellings in 1970;

the entries shown are the most recently published

figures.

aNot applicable.
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Example A-40

Trends in Rental Property Return on Equity During the First Three
Program Years, by Site

Brown County St. Joseph County

Item 1973 1976 .974 1977

Annua,' Amount (I) rer Dwelin.-

Cfrrenrt Equzr5 Income
Net operating income 576 638 228 296

Less: Murtgage interest payments 341 453 143 147
Equals: Current equity income 235 185 85 149

TotaZ Equit9 income
Current equity income 235 185 85 149

Plus: Property value appreciation 919 1,129 512 488
Less: Capital additions -69 -36 -67 -28

Equals: Total equity income 1,085 1,278 530 609

Midjear Amouyst ($) per Pwellin,;

Land .ord ' u Ei ty
Property value

a  
12,220 15,822 8,888 10,680

Less: Outstanding mortgage debt -3,790 -3,846 -1,831 -1,248
Equals: Landlord's equity 8,430 11,976 7,057 9,432

AnnuaZ Hate of Return (%)

Current equity return 2.8 1.5 1.2 1.6
Total equity return, 12.9 1 l0.7j 7.5 6.5

SOURCE: Tabulated by HASE staff from records of the surveys of
rental properties in each site. For additional detail, see Neels,
1982a and 1982b.

NOTE: See Table 6.4 for general qualifications.
1Average of estimates made by three alternative methods. Excludes

value of tenant-owned appliances.

Current equity income divided by landlord's equity.
CuTotal equity income divided by landlord's equity.
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Example A-41

Selected Enrollment and Payment Authorization Statistics: Housing Allowance
Programs in Brown and St. Joseph Counties Through Year 5

Brown County St. Joseph County

Number Percent Number Percent
Item of Cases of Total of Cases of Total

All applicants 10,602 100 34,474 100

Screened out before interview 4,603 28 10,019 29
Screened out by interview, 2,669 16 6,861 20
Awaiting interview or processing 197 1 1,501 4
Eligible and enrolled 9,133 55 16,093 47

Pa rient Authoriatl'r

All enrollees 9,133 100 16,093 100
Authorized for payments 7,681 84 12,337 77

Currently receiving payments 3,563 39 5,891 37
Payments suspended

0  
356 4 673 4

Enrollment terminated" 3,762 41 5,773 36
Never authorized for payments 1,452 16 3,756 23

Authorization pending 217 2 755 5
Enrollment terminated' 1,235 14 3,001 18

SOURCE: HAO management information reports for 29 June 1979 in Brown
County and 28 December 1979 in St. Joseph County.

NOTE: Payments are not authorized until the housing unit chosen by
an enrollee has been evaluated by the HAO and certified for occupancy;

and, for a rental unit, until an executed copy of an acceptable lease
agreement has been filed with the HAO.

aApplicant ineligible or declined to be interviewed.

bApplicant ineligible, declined to complete interview, or declined

enrollment.
0
Current housing is not certified, or enrollee has violated reporting

requirements or other program rules.

dVoluntary or involuntary. Involuntary terminations usually result

from change in income or family circumstances that affect Uligibility.

eAwaiting housing certification or lease agreement. See Note above.
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Example A-42

Enrollment and Participation in Central South Bend by Race
and I Housing Tenure: Housing Allowance Program

in St. Joseph County Through Year 2

! im,,seholds, bv R~t,i , , e

-- I I . k . . .-

r ttor I tl 'tattis Nhc ;ii r t Number 
t 'e, re)t

%'P01-li olt :1, PCI , : I ion S,
7  

Ion
. ,-., first two %e.Ir, I , .91 17 1.1-A 3

EV-er wthii,-r .ed i r ,.,mr nts .-2

It il I I ut hOr iied, vid "t v-.ir 5 .5

rIE I ti 1 1

F*-r,.led t , rst tw,, 1-o.r, 72 .

tver i t o,-It d for pil n' ot s / v, I ,I I dll r 7

i ir ,, I IedI, f ir qt t wo vear s
'v e r ;,' iut Iio r i z ed f or pa vmv i 1tq s I,:,i, I lo I .o(

l 
I '

St till authorized, end of year 2 1, 2l" - 7 1 9o(' I

SOURCE I'ti I at fion 'st imat ed by TIASE staff from records ,f the base-
1n sui rveyv o f hotu lhoIls . Enrol Imelt and part i-lnat ion fis,.ures tahul tel
i rom MOAI records tiroughl December 1q7h.

NOTE: Entrie s for those enrol led and these ever author ized are based
on enrol lment address and housinp tenure. Entries for those st i I Iautth-
orized it the end of ,ear .' ire based on current address and hois ;In tenure.

z1n,:hides [at ill orivin or deseentt.
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Example A - 43

FILED PRELIMINARY
APPLICATION

5.599

ENROLLMENT ~I~ INTERVIEW FND SCREENED OUT
CONDUCTED PROCESSNG BACKLOG BEFORE INTERVIEW

2,852069 675

DETERMINED ELIGIBLE DETERMINED INELIGIBLE FAILED TO COMPLETE
INTERVIEW

1 2,206 539 110

SIGNED PARTICIPATION DECLINED TO
AGREEMENT PARTICIPATE

2,080 126

STILL ENROLLED ON TERMINAT ) BEFORE SOME PAYMENTS
E ENR 

4 ENTRE 

117

2SETBER 26 SEPTEMBER 1975/26i SEPTEMBER t975 'FPTE E 7 BEFORE TERMINATrI)N

2.0443613

NEVER RCIE

ALLOWANCE PAYMENTS

ACRRLLOA CEIYMNS NEVER RECEIVED ALLOWANCE PAYMENTS

ALLOWANCE PAYMENT ALLOWANCE PAYMENTS SUSPE NDF 0

1I.O .02, 1020 3

SOURCE HAL) r a--qmen! o repxrts f Sa, II thro(,qh 26 Se'tt
ee

h 1975

Fig. 5.1-Status of all preliminary applications filed during first nine months:
South Bend housing allowance program, September 1975
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Example A - 44

BROWN COUNTY

1976 =7,7551976 = 39,375
197=7901,595 1977 = 40,160

8553,5

ST. JOSEPH COUNTY

Figl4giAnble chne nelgbltntau fhuehldsbyesit
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Example A-46

A Life-cycle Classification of Households

Stage ill Life Cycl lctinitionl

1. )ioung single head, llouschold headed by single adult (mdi or wocrian) tuidr 4h v-ars
no children o ld, not mendr,. tinder 18 w.,s old.

2. Young couple, lious,.Iiold headed bv married louplk,, husaind it der 4h Velis l,
no children no other mcimbvrs under 16 sear, old.

3. Young couple, htousehold headed i Mrriid ,-ipI , hu,.,d under 4f ;ears old,
young children .it Ilat inc tihr lemil r iudt r t vt,,iii Id.

4. Young couple, hlousiicuIIhd hedd bv married Lup. , IIusLaiid unir ,u v'edr, .2,
older childreni at least oieo ther iiernher bt I w-n 6 ;iiand 18 vcars old.

5. Older couple, Hlousehold hfeadd by m-arrit.d Ioupl', hiusbanid at least 46 Vears
older childrei ohd. at least one ,tietr member ill'Il l years Old.

6. older couple, Housethold headed by marritd (ouple, huisband at Iist 46 vear,

no children old, no other members wnder 18 veirs olId.

7. Older single head, Ho usehold headed by single person (lmaii or wom,iiti it lisl 46

no children years old, no1) othter membters unde r 18 vars old.

8. Single head H[ousehold headed by illgl p,rsoil (mani or woman) utd-r ul) vvar.V

with children old, at lIst liit thr jilemiler iiider 18 Vars old.

9. All other Residual ategorv; most are houishold, headtd bv igle persons
over 60 years old who live with married iildren and g1,rnd-

chi dren.

SOURCE: Classification scheme devised hy UASL staft ior anal oisfh dita from surveys
of tenants and homeowners.

NOTE: Household heads are designated |)v survey respondent... .A married ouplc con-
sists o a cohabiting mail and woman. A single hiousehold i d .a iv e iever bieeii married;
or may have been married but was separated, divorced, or widowed at Hit time' ol the inter-
view. Other household members need not be but usually are. related to the household
head(s); those under 18 are usually children of the head(s).
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Example A-47

Classification of Primary Reasons for Local Moves and Response
Frequencies: Brown County, Wisconsin, 1974

Response Frequency

Primary Reason

for Moving Characteristic Responses Included Number Percet

" Change in family * Change in marital status, chane in 4,285 26.8
circumstances family size, establish own houehold,

family or health problem, new oh,
job search, attend school.

" Wanted cheaper * Wanted lower rent, cheaper place to I ,lI
housing live.

" Wanted change in * Wanted to own, wanted to rent, 1,114 19.5
tenure or Str cttrc wanted single-family hots,
type

" Wanted -hange in . Winted larger or smaller unit, lar- *,714 2 l
space or qual it Y ger rooms, specific floorplan, nicer

place, leaner place, better quality.

" Wanted more con- * Wanted to be closer to work, to 7 f, 4.7
venient location schools, tt retail !(1 ores.

" Wanted better e Wanted quieter neighbors, friendlier 1,518 9.h
neighborhood neighbors, more neighboring chi ldrten.

nioer neighborhood, safer are,, mtore
opell spa1e, more tres and yards.

* Had to leave e Residence no longer availablI., 9,,44 ,
tormer residence problems with landlord.

All rhaon, 16,())4 100n.

SOURCE: Tabu Ia t ions by IASE s a If t records o I to I survey ) It enant s and hotne-
owners. Site I, baseline.

NOTE: Pop lation response trequencies are estimated Itrom a stratified probability
sample of 2,019 hoisehlds whose last nove occurred ithin the t iv, 1l Iears pr- ed i ng

the surver and who moved witilin Brown County. Drit.1 has,' e, I tde s .11u1t 12 |tere Il
of all housetholds in Brown Couity in 1974: see text tor ,xplonation ot exclusions.
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Example A-48

Definition of Variables Tested for Effects on Program Knowledge

1 Definition and
Variable JUnit of Measurement

Race (interviewer's judgment) 0 = Nonbiack
I = Black

Education Years of schooling

Age Age at last birthday (years)

Income Total household income ($1,000)

Residential location 0 = Rural
I= Urban

Sex 0 = Male
1 = Female

occupational status Occupation of head of household ranked
on a scale of prestige from 1
(service workers) to 8 (professionals)

Program eligibility 0 =Ineligible
1 = Eligible (on basis of household

size and income)

Tenure 0 =Homeowner
I = Renter

Organization memberships Number of organizations to which the
respondent belongs

Toward neighborhood Scale ranging from I (strongly prefers
integration that blacks and whites live in

separate neighborhoods) to 7 (strongly
prefers that blacks and whites live in
sane neighborhoods)

Toward landlords Scale ranging from I (very unfavorable)
to 7 (very favorable)

Neighborhood trend (compared 0 Respondent feels more satisfied
with last year) with his neighborhood or feels

about the same
1I Respondent feels less satisfied

with his neighborhood (perceived
decline)

Own dwelling trend (compared 0 =Respondent feels more satisfied
with last year) with his housing unit or feels

about the same
I Respondent feels less satisfied

with his housing unit (perceived

Towad retersdecline)
Towad retersScale ranging from I (very unfavorable)

to 7 (very favorable)

Toward blacks Scale ranging from I (very unfavorable)
to 7 (very favorable)

SOURCE: Compiled by auithor.
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Example A-49

Stratum Definitions for the Screening Survey Sample

Stratum Stratum

Number Description
2  

Logical Definition

Urban Rental " ! -4, 4- - and >.'"'777 or

1 1 unit, lower tercile '.N3UM=IT = and .. ,..

, = and L,

2 2-4 units, lower tercile '.V['N7 3 and L7.1_- -
4 and . ... < ,

3 5+ units and other- o r .7 = -e. 2 or -?e .r

4 1 unit, middle tercile '.VUNI7 " and .,331< r2. ,

2I T f,' and _,3. .
5 2-4 units, middle tercile ;.V2.72 = and . <2,1.? ,33

,".';L' T = 4 and 3,-5_ < -,2 . .

1 unit, upper tercile .'. . and ", :7,3 2"1??

I (NVN TS = 2; and ' , < :.??
8 2-4 units, upper tercile =.VUNWS 3,' and 4,3Z < 2'MPI

(,VL"TS = 4 and , 4"2 . ..

Rural rental ' 3= .- , 2-2 and [7. > 7 or 'AJF A .477

10 2+ units and other .V 'NTf > or 771 or .47? ;o:Ape .'
Il 1 unit .vuNvTS =

Urban ownership (TL" = :-4, :4-:,. -" and . =- and ' -F

12 Lower quartile 3.7.! + in A + .V,2, .7'2 <_2,2 S
13 2nd quartile 2,22 3 < $IMP # F ' ,z' .+.... . .

14 3rd and upper quartile 3,2.,1 < 22!,P * '"u ,

Rural ownership , TL'=-3, :9-L' and .V:':V.i and 'A.7'F = 74:.7R

15 Lower and 2nd quartile 3 ,WR + "min 3$AYD, 2,V27. < 3,..
16 3rd and upper quartile <,27" < " + 'il . ,

-- Nonresidential All other records

SOURCE: Site 1I sample selection program documentation.
2
Tercile stratification oi urban rental properties refers to equalized assessed value of

improvements per unit. Quartile stratification of ownership properties refers to equalized
assessed value of land and improvements. See text for details.

b."Other" includes mobile home properties and grouped parcels.
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Example A-50

Effects of Functional Variables on Participation Probabilities
for Eligible Households: Summary by Program Step

Direction of Change in:

Conditional Probability
a 

of:

Probability Passing Repairing Probability
of Knowing Initial or Moving of Ever

about Housing After Receiving

Variable Affecting Outcome Program Enrolling Evaluation Failure Payments

Lower income, larger entitlement + + + +

Longer expected eligibility 0 + -+ +

Fewer assets 0+ -

Greater housing expense,,better
housing, less crowdin + + I )+

Less aversion to assistance 0 + (U) (1)

SOURCE: Estimated by HASE staff from household survey and HAO records. S.. Wendt, 1982;
Coleman, 1982; and Carter and Wendt, 1982, for additional details.

NOTE: Each entry shows the direction of change in the indicated probability that is as-
sociated with the variable change shown in the stub, controlling on other functional vari-
ables as well as on housing tenure and demographic characteristics. All nonzero entries in
the first four columns represent findings that were statistically significant at the 95-
percent confidence level or better; statistical tests were not feasible for the results
shown in the last column.

2
Probability of enrolling, given knowledge; probability of passing initial evaluation,

given enrollment; and probability of either repairing or moving, given evaluation failure.

Different measures of housing circumstances were used at each stage of analysis. In the
knowledge model, "housing cost/income" was included as a variable, but so was allowance en-
titlement, so tile partial coefficient should reflect only housing cost. In the -nrollment
model, rent per room and persons per room were included, and their coefficients hall the same
signs. In the response-to-failure model, estimated cost of repair and indicators for occu-
pancy and condition failures were included.

CInappropriate for probability-of-failure model.
dThese models were estimated from HAO records that did not include attitudinal intorma-

tion.
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INDEX TO TABLE FEATURES

Except a- otherwis e iid icated, examples are located in Appendix A,

pp. 33-8G. II the lppendix, the example numbers shown here are prefixed

by 'A-".

Example Example

Feature Number Feature Number

ACCOUNTS: MULTI PANEL FORMAT:
Branching flow ............ 41,42,43 Horizontal . ...................... 45
Closed-loop flow ........ ......... .44 Vertical ................ 6,11,13,40
Income arid expense .............. 45
Reconciliation ............ 38,39,40 NONCONFORMING ENTRIES:

Auxiliary statistics .......... 2,32
COLUMN HEADS: Irregular attribute

Attribute categories ........ 4,9,10 interval ................... 35,37
Attribute intervals ........ 2,11,15
Multilevel heads ....... 12,18,19,27 NON-NUMERIC ENTRIES:
Nested attributes .......... 5,14,26 Algebraic . .................... 49,50
Parallel attributes .......... 17,28 Alphabetic text ........... . " ,47,48
Several populations ............. 10
Totals and subtotals ............ 26 NULL ENTRIES:
Wordy heads ................... 9,27 Cell not applicable .......... 18,37

Data not available ........... 35,50
COMPARISONS: Known zero . ...................... 10

Adjacent columns ........ 6,13,22,30 Rounded to zero ................. 10
Adjacent rows .............. 4,14,28
Alternating colunis ........... 3,41 PARANETRIC DATA:
Alternating rows ................ 32 Analysis of variance. no examples
Two-way ................... 11,15,18 Central tendency ........ 2,14,lo,17

Correlation matrix ..... no examples
DISTRIBUTIONS: Differences .................. 21,22

Four-way . ......................... 8 Dispersion ...................... Io
Horizontal ..................... 4,9 %fultivariate rela-
Three-way .................. 7,10,42 tionships .................. 31 ,32
Two-way . ...................... 11,12 Population proper-
Vertical ................... 1,2 ,3 ,5 tions . ...................... 18 ,30
With subtotals .............. 1,6,12 Ratios and index

numbers.. .............. 19,20,23,33
EMPHASIZED ENTRIES: Rates of change ......... 6,22,27,36

Boxed or shaded .................. 9
Variant typeface ................ 45 RELATED ENTRIES:

Absolute and percent-
FLOWCHART: age distributions .... 1,3,6,10,11

Branching flow .................. 43 Estimates and their
Closed-loop flow .................. 44 standard errors ...... 17,27,31,32

Pairs of numbers and
HEADLINE . .......................... 35 their differences .......... 21,22
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Example Example

Feature Number Feature Number

Pairs of numbers and Time series ................. 22,'3,36
their ratios ...........23,24,25 Totals and subtotals........1,12,

Percentage distribut- ........ 34,41
tions with absolute Wordy stubs ................ 1,30,38,
marginals.................... 2,8 ................ 39,4

RELIABILITY INDICATORS: SUBTOTALS:
Confidence intervals ... no examples Collected ...................... 6,7
Sample sizes .............. 13,20,30 Interspersed ............... 1,12,34,
Significance tests ........... 27,31 39,41

Standard errors ........... 17,22,27,

........... 31,32 TEXT TABLE ........... see pp. 4 and 6

SOURCE CITATIONS: TIME SERIES:
Originated by author ......... 46,48 Annual . ....................... 33,34
Prior table ................... 7,36 Irregular ..................... 35,37
Published source .......... 33,37,50 Nested intervals ................ 36
Unpublished source ......... 1,38,39

UNITS OF ACCOUNT:

STUB ITEMS: In column heads ........... 2,3,5,10,
Attribute categories ......... 1,4,9 ........... 15,19,23,
Attribute intervals ...... 2,3,28,37 29,34
Nested attributes ........... 6,7,25, In nonconforming rows ............ 3

30,41 In panel breaks ........... 11,36,40
Parallel attributes ........ 5,21,30 In stubs . ........................ 30
Several populations .... no examples In table titles ........ no examples




